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5. When will (were) the results from the research be available to the animal owners?
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Area of research
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General

131




6. What percentage of animal owners are expected to adopt (have adopted) the new
technologies (practices) once they are (were) available? How many years after the
results are (were) released, do you expect to (did you) see maximum adoption?
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. How far will (have) the research results spread?
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Appendix 5
Summary of interviews with faculty

Project Title Trace mineral nutrition and immunity of beef cattle
Project duration 7/1989- 8/1990

Project funding $4770

Primary investigator Dr. Craig Thatcher

Summary of objectives Selenium (Se) has been established as a necessary trace element in livestock feed
cattle. Certain regions in the U.S such as the Southeast, Northwest, Great Lakes area and Northeast
have soils and livestock feeds that are severely deficient in Se. Deficiency in Se can lead to
disorders like white muscle disease, infertility, mastitis, retained placenta, abortion, still birth,
pneumonia, sudden death and immune suppression. It has been found that Se supplementation has prevented
or minimized Se responsive disorders in livestock.

The focus of this study was ton the effects of Se deficiency on the beef cattle in Virginia. Of the
calving calves and cows, 1-2% face clinical problems due to Se deficiency, which causes decrease in
weight gain and thus loss of revenue to livestock owners. The goal of this study is to determine the
optimum level of Se to feed beef cattie, and determine its effect on their productivity. For this
purpose, 83 weaned beef calves were fed Se through free choice.

Summary of results The study found that cattle fed with Se, experienced an average weight gain of 20
lbs, which was attributable to the supplementation of Se in the feed. The cattle were also found to be
more resistant to diseases caused by Se deficiency. The estimated additional cost of feeding Se was
$2.83 per animal.
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Selenium deficiency in beef cattle

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate (7000 Lbs)

1987 .06 .08 .064 .026 .038 .9 O 0 559 687170 43979 0

1988 .06 .08 .064 .026 .038 .9 O 0 631 681740 43631 0

1989 .06 .08 .064 .026 .038 .9 O 0 668 624220 39950 0 3352 -3352
1990 .06 .08 .064 .026 .038 .9 .01 .0003 703 646900 41402 9954 5028 4926.123
1991 .06 .08 .064 .026 .038 .9 .03 .0010 697 605660 38762 27721 27720.58
1992 .06 .08 .064 .026 .038 .9 .08 .0027 697 606281 38802 74001 74001.20
1993 .06 .08 .064 .026 .038 .9 .12 .0041 697 601950 38525 110213 110213.3
1994 .06 .08 .064 .026 .038 .9 .18 .0062 697 604420 38683 166009 166008.6
1995 .06 .08 .064 .026 .038 .9 .22 .0075 697 608141 38921 204157 204156.9
1996 .06 .08 .064 .026 .038 .9 .25 .0086 697 612717 39214 233749 233749.2
1997 .06 .08 .064 .026 .038 .9 .3 .0103 &97 617956 39549 282912 282911.8
1998 .06 .08 .064 .026 .038 .9 .27 .0092 697 624296 39955 257225 257225.1
1999 .06 .08 .064 .026 .038 .9 .24 .0082 697 630061 40324 230749 230748.7
2000 .06 .08 .064 .026 .038 .9 .19 .0065 697 635232 40655 184166 184166.0
2001 .06 .08 .064 .026 .038 .9 .15 .0051 697 639360 40919 146333 146333.0
2002 .06 .08 .064 .026 .038 .9 .12 .0041 697 642640 41129 117663 117663.3
2003 .06 .08 .064 .026 .038 .9 .12 .0041 697 645277 41298 118146 118146.2
2004 .06 .08 .064 .026 .038 .9 .12 .0041 697 647925 41467 118631 118631.1
2005 .06 .08 .064 .026 .038 .9 .12 .0041 697 650584 41637 119118 119118.0

Net Present Value $1340192

e: elasticity of supply of beef

n: elasticity of demand for beef (absolute value)

Yield ch.: Yield change, which is gain in weight of 6.4%

Cost ch. : There is an associated increase in the feed costs, which is 2.6%.
Net ch.: It is the difference between the yield change and the cost change.
Prob of success: This gives the investigator’s opinion about the probability of success of the research
Adopt rate: Adoption rate of the new research

k = (Net change*Probability of success*Adoption rate)

Price of beef in Virginia

Q1: Quantity of beef production in Virginia (/000 lbs),

Q2: Quantity of beef attributable to the weight gain due to Se feed.

CTS, ss calculated for an open economy (Refer to Chapter Il for details).

Costs: These include project costs as well as salary costs.
1989 1990

Total costs 3351 5028
Benefits = CTS - Costs

NPV: Net Present Value = $1.34 million.
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Project Title Nutritional epidemiology in dogs: assess risk factor associated with Gastric Dilation
Vivolous Syndrome (GDV)

Project duration 92/1 - 94/6
Project funding $37200

Primary investigator Dr. Craig Thatcher

Summary of objectives GDV is limited to certain deep chested, large breed dogs, and is common in
middle-aged dogs. Its incidence is low, about 1-5% of all dogs. The aim of the study was to suggest a

remedy for GDV in dogs.
Summary of results GDV causes gas in dogs and can lead to their death. Surgery is recommended as a cure

for GDV, which is expected to cost $200-300. However, surgery will be performed on few dogs, due to the
lower incidence of GDV in dogs.

Gastric Dialation Vivolous (GDV) syndrome in dogs

Year Dog GDV  Net Prob of Adopt CTS Cost Benefit
Popn Popn change success rate
1991 52500000 31500 394 .9 0 0 0
1992 52521000 31513 394 .9 0 0 15640 -15640
1993 52542008 31525 394 .9 0 0 15640 -15640
1994 52563025 31538 394 .9 .005 55916.546 15640 40276.55
1995 52584050 31550 394 .9 .008 89502.261 89502.26
1996 52605084 31563 394 .9 .01 111922.58 111922.6
1997 52626126 31576 394 .9 .014 156754.28 156754.3
1998 52647177 31588 394 .9 .021 235225.48 235225.5
1999 52668235 31601 394 .9 .033 369787.89 369787.9
2000 52689303 31614 394 .9 .052 582929.15 582929.2
2001 52710378 31626 394 .9 .067 751382.23 751382.2
2002 52731463 31639 394 .9 .2 2243829.2 2243829.
2003 52752555 31652 394 .9 .26 2693672.1 2693672.
2004 52773656 31664 394 .9 .25 2807030.8 2807031.
2005 52794766 31677 394 .9 .067 752585.16 752585.2
2006 52815884 31690 394 .9 .051 573092.48 573092.5
2007 52837010 31702 394 .9 .04  449664.09 449664 .1
2008 52858145 31715 394 .9 .03 337382.97 337383.0
2009 52879288 31728 394 .9 .02 225011.95 225011.9
2010 52900440 31740 394 .9 .01 112550.98 112551.0
Net Present Value 6653339.7

Dog population in the United States was about 52.5 million in 1991. Since pet population is highly
correlated to human population, dog population in Virginia was assumed to be 2% of the total
population, as the case for human population.

GDV Popn: About 3% of all dogs suffer from GDV at some point.

Net change: GDV can be fatal, and since the surgery is expected to save the life of dogs, the net
benefit for this project is the value of pet, which is $394.

CTS = Probability of success*Adoption rate*GDV population of dogs.

Year 1992 1993 1994
Total costs 15640 15640 15640

Benefits = CTS - Costs

NPV = $3.7 million
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Project Title Body composition in dogs: problem of obesity
Project duration 89/10 - 92/9
Project funding $28161

Primary investigator Dr. Craig Thatcher

Summary of objectives Many dogs face the problem of obesity. However, it is difficult for veterinarians
to assess whether a dog is obese. The aim of the study was to develop simple measures for quantifying
the fat percentage in a dogs.

Summary of results Bioelectric measures, which that are used in humans were tested on dogs. It is
expected that the results of this study will lead to the adoption of these measures of cbesity in dogs.
Use of these measures should lead to treatment for obesity, thus reducing the risks of obesity related
diseases in dogs.

Project Title Study of equine embryonic and fetal viability
Project duration 90/10 - 93/9
Project funding $14460

Primary investigator Dr. William Ley

Summary of objectives Foaling care for a mare includes a wide spectrum of levels of management from
completely natural pastural foaling to 24 hour surveillance by closed circuit camera. Since the
majority of mares foal at night or early in the morning, a safe and attended delivery becomes labor-
intensive and costly. Often, foaling mares have to be watched for as long as a week when foaling time
approaches.

The aim of this study was to develop a convenient and reliable method for predicting the foaling time
of a mare, which would reduce the labor costs associated with the surveillance of the mare.

Summary of results A colormatric test kit, measuring the calcium carbonate changes in mammary
secretions, was developed to predict the foaling time in mares within 72 hours. The test is helpful as
a prognostic tool in indicating the mare’s approaching readiness for birth, or if the mare is unlikely
to foal, depending on the level of calcium carbonate. There are evident benefits from the use of this
kit, in terms of reduced labor and veterinary costs, and ensuring a safe and attended delivery of the
foal .

The test kits are marketed by Chemetrics Inc. since January 1993. Each kit, which costs $21.95, can
perform 20 tests, and 163 kits have been marketed since January, 1993.
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Test kits for foaling mares

Year e n Yield Cost Net Pr. Adopt K Price Quantity CTS Cost Benefit

ch. ch. ch. rate

1990 1 1 ¢ -.9 .9 .95 0 0 20.3 20097 0 5255 -5255

91 1 1 0 -.9 9 .95 O 0 20.3 20097 0 8870 -8870

1992 t 1 0 -9 .9 .95 O 0 20.3 20097 0 8870 -8870

1993 1 1 0 -.9 .9 .95 .01 .00856 20.3 20097 3506 7665 -4158.50
194 1 1 0 -.9 .9 .95 .03 .0257 20.3 20269 10700 10699.76
199 1 1 0 -.9 .9 .95 .11 .0941 20.3 20789 41598 41597.52
1996 1 1 0 -.9 .9 .95 .17 .1454 20.3 22744 72056 72056.29
197 1 1 0 -9 .9 .95 .2 .171 20.3 26050 98255 98254 .60
1998 1 1 0 -.9 .9 .95 .23 .1967 20.3 30504 133878 133877.8
199¢ 1 1 0 -.9 .9 .95 .27 .2309 20.3 36503 190995 190994.7
200 1 1 0 -.9 .9 .95 .31 .2651 20.3 44930 274051 274051.2
2000 1 1 0 -.9 .9 .95 .36 .3078 20.3 56838 410205 410204.7
202 1 1 0 -.9 .9 .9 .3 .256520.3 74333 437117 437117.2
2003 1 1 0 -.9 .9 .95 .21 .1796 20.3 93399 371356 371355.5
2006 1 1 0 -.9 .9 .95 .16 .1368 20.3 110169 327193 327193.0
20056 1 1 0 -.9 .9 .95 .1 .0855 20.3 125240 226889 226889.5
2006 1 1 0 -.9 .9 .95 .07 .0599 20.3 135948 170282 170281.6

Net Present Value $1480196
e: elasticity of supply, assumed to be 1,
n: elasticity of demand, assumed to be 1,
Yield change: There is no yield change due to this research,

Cost change: Each test costs $1.09. This reduces the cost of the surveillance of mares, which results
in the cost reduction of 90%,

Net Change = Yield change - Cost change,

k = (Probability of success*Adoption rate*Net change),

Price: There is a savings of $20.3 per mare because of the use of kits,
Quantity: # of mares in Virginia

Costs 1990 1991 1992 1993
Total costs 5255 8870 8870 7665

CTS is calculated for the open economy case (Refer to Chapter 11 for details),
Benefits = CTS - Costs

NPV (Net Present Value) $1.48 million
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Project Title Chelated mineral supplementation for horses
Project duration 87/5 - 88/5
Project funding: $2250

Primary investigator Dr. William Ley

Sumary of objectives This study looked at the effects of nutrition on the subsequent breeding
performance of barren mares, through the introduction of chelated mineral supplementation in the mares’
diet.

Sumary of results The mineral supplementation did not have any effect on the breeding performance of
mares. However, there were no harmful effects observed from feeding chelated minerals during the trial.

Project Title Black eagle farm residency: study of ultrasound techniques
Project duration 88/8 - 91/8
Project funding $60774

Primary investigator Dr. Witliam Ley

Summary of objectives The aim of this study was to develop techniques for pregnancy diagnosis in ewes,
to reduce the ewes’ and yearlings’ deaths, and thus increase production of sheep on Virginia farms. It
looked at the economic feasibility of adopting ultrasound techniques on the farms to diagnose ovine
pregnancy, and savings of feed costs.

Summary of results Ultrasound techniques were successfully developed for pregnancy diagnosis in ewes.
The ultrasonography kits developed helped the veterinarians diagnose pregnancy in ewes, and the type
of pregnancy such as singleton, double, etc, which costs $0.712 per test. This led in reduced
veterinary costs and feed costs of $1.985, as well as the saving of the Lives of ewes and yearlings,
by ensuring safe delivery.
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Ultrasound techniques for detecting pregnancy in ewes

Year e n Yield Cost Net Pr. Adopt K Price No. of CTS Cost Benefit
ch. ch. ch. rate ewes
1987 .02 .7 O -.017 .0167 1 0 0 71.5 109000 0 0
1988 .02 .7 0 -.017 .0167 1 0 0 82 101000 0 8440  -8440
1989 .02 .7 0 -.017 .0167 1 0 0 74.5 107000 0 20258 -20258
1990 .02 .7 0 -.017 .0167 1 .02 3e-4 72.5 113000 2736.304 20258 -17521.7
1991 .02 .7 0 -.017 .0167 1 .04 .001 54 110000 3967.947 11817 -7849.05
1992 .02 .7 0 -.017 .0167 1 .08 .001 50 101000 6746.890 6746.890
1993 .02 .7 0 -.017 .0167 1 .13 .002 50 109080 11840.89 11840.89
1994 .02 .7 0 -.017 .0167 1 .19 .003 50 109080 17306.09 17306.09
1995 .02 .7 0 -.017 .0167 1 .24 .004 50 109080 21860.51 21860.51
1996 .02 .7 0 -.017 .0167 1 .28 .005 50 109080 25504.10 25504.10
1997 .02 .7 0 -.017 .0167 1 .34 .006 50 109080 30969.57 30969.57
1998 .02 .7 0 -.017 .0167 1 .4 .007 50 109080 36435.15 36435.15
1999 .02 .7 0 -.017 .0167 1 .45 .008 50 109080 40989.89 40989.89
2000 .02 .7 0 -.017 .0167 1 .37 .006 50 109080 33702.35 33702.35
2001 .02 .7 O -.017 .0%67 1 .34 .006 50 109080 30969.57 30969.57
2002 .02 .7 O -.017 .0167 1 .25 .004 50 109080 22771.40 22771.40
2003 .02 .7 O -.017 .0167 1 .14 .002 50 109080 12751.75 12751.75
2004 .02 .7 O -.017 .0167 1 .08 .001 50 109080 7286.641 7286.641
2005 .02 .7 O -.017 .0167 1 .03 .001 50 109080 2732.468 2732.468
Net Present Value $115570.3

e: elasticity of supply of meat,

n: elasticity of demand for meat (absolute value),

Yield change: There is no yield change due to this research,

Cost change: Ultrasound costs are $0.712 per ewe, while feed and veterinary costs saved by this
technique are $1.985 per ewe, resulting in a net gain of $1.273 per ewe. This is about 1.7% of the
total feed and veterinary costs for ewes,

Price: It is amount saved per ewe,

Quantity: # of ewes in Virginia,

CTS, k: Calculated for an open economy (Refer to Chapter 11 for details),

Year 1988 1989 1990 1991
Costs 8441 20258 20258 11817

Benefits = CTS - Costs,

NPV (Net Present Value) = $0.11 million.
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Project Title Hoof wall breaking in horses
Project duration 92/8 - 93/8
Project funding $4795

Primary investigator Dr. William Ley

Summary of objectives Many horses face the problem of the breaking of their hooves’ walls, which can
be very painful to horses. The aim of this study is to study nutrition as the cause of hoof wall
breaking in horses, which sometimes can paralyze a horse.

Summary of results The investigator expects that nutrition accounts for about 30% of the cause for
breaking of hoof walls. Genetics and environment are expected to be a major cause of breaking of the
hoof walls. Since the study is in its initial stages, the investigators could not give specific results
that could be obtained from this study, but the study is expected to benefit the horse owners.

Project Title Sperm chromatin structure assay of stallion semen using flow cytometry: Method of
preservation vs fresh semen

Project duration 89/9 - 90/6
Project funding $3017

Primary investigator Dr. William Ley

Summary of objectives Semen quality and its relationship to fertility are of a major concern in animal
production. Techniques of semen quality evaluation have been extensively studied, however there is a
need for improved methods to better predict breeding efficiency and sire fertility. In this study, flow
cytometry is used for evaluation of the sperm in horses, and its effects of preservation of the sperm
on such evaluations.

Sumnary of results The study demonstrated an effect of semen preservation on the outcome of the flow
cytometry. The study concludes that when evaluation of the stallion semen quality is performed by flow
cytometry, the aliquot of semen measured should be preserved or treated in a manner in which they are
to be inseminated, so as to have meaningful comparisons to reproductive efficiency.

This study is basic research, which compared different methods for preservation of the stallion semen.
It is expected to lay the foundation for further research in this area, as well as on the methods used
to preserve stallion semen, and thus have a positive impact on the reproductive capacity of stallions.
The study suggested the preservation of semen in a manner which made insemination easier.

Project title i) Targeted delivery of rifampicin for rhodococcus equi infection
ii) Cytotoxic effect of equine natural killer cells on equine herpes virus
infected target cells
iii) Investigations of pentoxifyline for the treatment of acute laminitis
in horses
iv) Equine stable design management and environment influence on respiratory
disease

Project duration i) 91/10 - 93/9
ii) 90710 - 91/9
ii) 90710 - 92/9
iv) 88710 - 90/9

Project funds i) $13830
ii) $5000
iii) $4205
iv) $4963

Primary investigator Dr. Crisman
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Summary of objectives All of the above projects are on-going basic research, as none of them include
clinical trials. The focus of all the projects is the development of the in-vitro system to evaluate
the effects of different drugs on different parts of the equine, and then putting together all the
parts together. ALl the experiments are test tube experiments, since using eguine can be very
expensive. The investigator works in close collaboration with Dr. Wicke, Dr. Ahmed, Dr. Pleasant and
Dr. Toth. The focus of these projects is on three main equine diseases: colic diseases, respiratory
diseases and laminitis. Colic and pneumonia cost several thousand dollars in treatment of horses. About
10% of horses suffer from Laminitis at some point of time in their life.

Summary of results All of this research is basic research, and it lays the foundation for further
research and clinical trials. Even though it is difficult to put a dollar amount on this research,
there is no doubt it will prove beneficial in term of its findings for applied research in all the
three areas: colic diseases, respiratory diseases and laminitis.

Project title i) Disposition of phenylbutazone in lactating mares and its lactogenic
effect on nursing foals
ii) Pharmokinetics of fluximin meglumine (menamine) in neonatal foals

Project duration i) 1/88 - 12/88
ii) 11/91 - 6/92

Project funds i) $4000
ii) $2608

Primary investigator Dr. Crisman

Summary of objectives The above two studies looked at the effects of different dosages of aspirin on
mares and their foals, as the same dosage resulted in higher toxicity in foals relative to adult
horses. The study suggested that the elimination of PBZ and OPBZ from neonatal foals is much stower
than from adult horses. The study suggested that PBZ be discontinued in mares before foaling.

$ummary of results However, the study did not make any comprehensive and accurate dose recommendations,
which can be derived through further research. Once accurate dose recommendations are made, it is
expected that there will be efficient use of the medicine and will result in adoption by practicing
veterinsrians.

Project title Development of veterinary products information system

Project duration 9/86 - 9/94
Project funds $150,000

Primery investigator Dr. Talbot

Summary of objectives The focus of this study is to use veterinary informatics systems using management
snd tools to channel information and keep current in the field of veterinary medicine. The use of
computers to help solve needs of veterinary medicine in the areas of information acquisition,
retrieval, snalysis and dissemination is accepted. Sophisticated models are being developed to assist
veterinarians in their professional endeavors. Veterinary informatics was initiated in 1984, and the
rationale for its development is: improve the accuracy of clinical diagnosis

- improve the reliability of clinical decisions

- improve patient management and treatment

- improve understanding of the structure of medical knowledge

- improve understanding of clinical decision-making

The graduate program in informatics at the Virginia-Maryland Regional College of Veterinary Medicine
was recently started with funding from the FDA and the USDA. The focus of the program is to manage
databsses and repository for approved drugs for the FDA. The college maintains a database of imports
of dairy and meat products for the USDA, and provides a yearly document to CODEX, an international food
organization on drug approvals. The program has a project with the American Animal Hospital Association
to link veterinarians in the state and develop an in-coder to look at the standardized nomenclature in
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veterinary medicine. The college hopes to make the in-coder commercially viable in the future years.

Summary of results Developments in informatics are expected to substantially improve instruction,
clinical practice and research. Computers will be used as tools to extend the abilities of
veterinarians in practical aspects of veterinary medicine. Thus, there is no doubt that though
informatics is in its initial stages at the college, its development and accessibility will provide a
competitive edge to veterinarians.

Project title Neurotoxic esterase inhibition as a predictor of neuropathological damage in rat and
chicken models of OPIDN

Project duration 88/9 - 91/6
Project funds $644086

Primary investigator Dr. Jortner
Dr. Ehrich

Summary of objectives Some organophosphorus compounds used at present by the chemical industries have
a potential to induce delayed neuropathy in humans and a number of other animals. They result in rapid,
irreversible inhibition of an esterase enzyme located in the neural tissue and the occurrence of
lesions in larger and longer nerve fibers.

This study was conducted for the Environment Protection Agency (EPA) to study the mechanism of safety
protection against organophosphates. The study used hen and rat models to look at the effects of
delayed neurotoxicity or organophosphorus ester-induced delayed neuropathy (OPIDN). The study made
recommendations to EPA on the model to be used to establish the safety standards for the use of

organaphosphates.

Summary of results The study concluded that a hen is more sensitive to organophosphates than a rat, and
hence should be used as a model to establish safety standards. This research is fairly basic research,
dealing with the establishment of human safety standards. The importance and potential benefits of this
are immense. However, it is difficult to evaluate the costs and benefits in monetary terms.

Project title Immunochemistry of GFAP rats exposed to lead or toluene subcontract - can GFAP provide
a practical measure of chemically induced neurotoxicity

Project duration 92/7 - 93/7
Project funds $15439

Primary investigator Dr Jortner

Summary of objectives This study was funded to estimate the neurotoxicity caused by certain compounds
for safety standards. In particular, the study looked if the toxicity level of the compound can be
measured. The study was conducted in collaboration with New York University.

Summary of results This study is on-going, and will help establish safety standards for humans.

Project title i) Hypovitaminosis in meat type and white leg horn chicken
ii) Neurotoxicity of human monoclonal antibody - 88BV59-1
iii) Neuropathological evaluation of brain sections
iv) Neuropathology support for a 13-week study of NE-58095

Project duration i) 85/7 - 88/6
ii) 90/4 - 90/10
iii) 9272 - 93/2
iv) 93/3 - 93/9

Project funds i) $4100
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i) $9395
iii) $10832
iv) $ 60275

Primary investigator Dr. Jortner

Summary of objectives All these studies are being conducted for companies seeking specialized knowledge
from the Neuropathology Department. The companies have developed specialized products over years of
their own research, and need to test these products for safety standards. Most of this work is standard
toxicology testing, but in the special area of neuropathology. Since the testing is for specialized
products, the investigator could not reveal any more information regarding the nature of the companies
or the products.

Summary of results Though establishing safety standards is an important step towards introduction of
a new product, the actual development of these products was done in the sponsoring companies. Hence,
the benefits of this research cannot be attributed to the college.

Project title i) Live attenuated vaccines consisting of actinobacillus pleuropneumonaie for the
prevention of swine pleuropnuemonaie

ii) Analysis of capsule of hemophilus pleuropneumonaie as a protective agent for swine

iii) Studies on hemolysin and capsule genes in actinobacillus pleuropneumonaie pathogenesis

iv) Attenuated mutants of pleuropneumonaie for use in live vaccine

Project duration i) 92/3 - 93/3
ii) 87/7 - 88/6
iit) 87/7 - 88/6
iv) 88710 - 90/9

Project funds i) $53590
ii) $3871
iii) $15000
iv) 105464

Primary investigator Dr. Inzana

Summary of objectives Pleuropneumonaie is one of the top two causes of diseases in swine, where animals
die or are chronically ill. This problem is mainly faced by swine in the Midwest, but not in Virginia,
as Virginia is closed-herd. At present, many killed vaccines are available in the market, but do not
have toxins and have led to respiratory lesions.

Testing is on-going to develop a live vaccine for pleuropneumonaie with the help of industrial funding.

Summary of results The live vaccine is expected to provide a safer and more cost-effective protection
against swine pleuropneumonaie, than the now available killed vaccines. Patents for this vaccine are
pending, and the investigator expects that the vaccine will be in the market by 1995.

There is no doubt about the potential benefits of the live vaccine as it would be a better vaccine and
also competitively priced in the market. However, since the problem is not faced by Virginia herds,
there would be no potential benefits of this project in virginia, except to reduce a potential future
problem.

Project title Prevention of hemophilus somnus reproductive disease with a subunit vaccine
Project duration 89/9 - 91/8
Project funds $130,000

Primary investigator Dr. Inzana

Summary of objectives Hemophilus somnus is the #1 disease in feedlot cattle in the West and the
Midwest. This study developed a bovine pathogen, lipooligosaccharide (LOS), which was different from
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other bacteria lipid (membrane). It is non-immunogenic, and has different sugars. A lipid A protein
conjugate vaccine was developed.

Summary of results The conjugate vaccine, when tested, did not work as there was a virulent change in
the structure of carbohydrate very quickly.

Project title Development of a diagnostic test for hemophilus pleuropneumonaie
Project duration 90/8 - 90/9
Project funds $1595

Primary investigator Dr. Inzana

Summary of objectives Diagnostic test for actinobacillus pleuropneumonaie in swine are problematic
because current tests do not measure both antigens and antibodies. The test aimed at using capsule
cells unlike conventional tests that use whole cells.

Summary of results The test is a useful reference method for research and diagnostic testing, and for
comparison of new assays for detection of capsule or antibodies to capsule. The tests are tied with
Solvay, but the patents are pending, as patents for tests involve lengthy procedures for approval.

Project title Brucella abortus mutants defective in LPS synthesis and replication
Project duration 91/10 - 94/9

Project funds $12766

Primary investigator Dr Inzana, Dr Boyle, Dr Schurig, Dr Sriranganathan

Summary of objectives Brucella abortus induces premature delivery and abortion in female beef and dairy
cattle. The incidence of brucella abortus is low, about 1/2% of the entire herd, but the disease can
cause an epidemic in the herd and result in death. Forty-four states in the U.S are considered to be
brucella abortus free, and one of them is Virginia. States which need eradication programs include
Texas, Florida, Georgia and Wyoming.

Current vaccines for brucella abortus prevent convenient diagnostic serology, i.e it cannot be
determined if the animal is vaccinated or infected. This study aims to develop a more effective vaccine
by transpose of muta genesis to make a O-side chain and identify genetics.

Summary of results A blue-dyed bead is developed for the vaccine which can be used by farmers. At
present, the vaccine is being tested at several sites. The investigators are very confident about the
success of this vaccine, which will be available in the market in mid 1994.

The benefits of this vaccine are expected to be enormous as it is a better vaccine for cattle, and its
possible use in humans. However, since Virginia is currently Brucella abortus free, there are no
immediate benefits of this vaccine in the state.

Project title Cardiorespiratory effects of xylazine-butorphanol with and without nasal oxygen
supplementation

Project duration 92/11 - 93/6
Project funds $2931

Primary investigator Dr. Jacobson

Summary of objectives This study is associated with cardio-vascular and cardio respiratory effects of
sedatives on dogs. The study evaluates certain drug combinations for anesthetizing dogs, that have not
been used before. Xylazine is a tranquilizer sedative that provides good quality of sedation in dogs.
However, it is not widely used as its cardio-vascular effects are severe. Butorphanol is a marcotic,
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nota scheduled drug, and is cost prohibitive. The study contends that a combination of xylazine-
butorphanol provides a better sedation for dogs.

Summary of results The findings of the study confirmed that the xylazine-butorphanol is a combination
that works better for dogs, and will be competitive in terms of cost of sedation. Further, it was found
that xylazine decreases the amount of blood that the heart pumps to the tissues. Nasal oxygen
supplementation can prevent ischemia (loss of blood) in dogs. Xylazine also has no lingering side-
effects on dogs. Dr. Jacobson expects that veterinary anesthesiologists will be hesitant to recommend
xylazine to practicing veterinarians, and hinder its adoption.

Project title Evaluation of human albumin in cats
Project duration 91/11 - 92/7
Project funds $5000

Primary investigator Dr. Jacobson

Summary of objectives Cats generally have decreased amount of protein due to kidney or gastro-
intestinal tract problems. Protein has nutritional effects and helps to keep the blood in the veins i.e
helps maintain osmotic pressure. If osmotic pressure is not maintained, it can cause pulmonary edema.
This study aimed at supplementing protein in cats with human albumin, which has the advantages of
osmotic properties, can be given in smaller volume, and takes shorter time to circulate in the body.

Summary of results Human albumin has not been used in cats before, but it was found to be more cost-
effective than synthetic alternatives. In this study, cats were given a one time dose of human albumin
and did not face any problems. However, human albumin can cause kidney problems in cats due to its
attack on the cat’s immune system. A recent study conducted at the University of Virginia found that
though a one time dose does not cause problems in dogs, several doses can cause problems in the health
of the dogs. Dr. Jacobson expressed concern over these findings, and doubted that he would have
undertaken the study for cats, if the results were available earlier.

Project title Evaluation of ketamine-midazolam infusion for maintenance of anaesthesia

Project duration 91/7 - 94/7
Project funds $4992

Primary investigator Dr. Jacobson

Summary of objectives The focus of this study was to evaluate the cardio-vascular effects of
anesthetics ketamine, midazolam and diazepam.

The combination of ketamine-midazolam has some attractive qualities as far as cardio-vascular effects
are concerned, and this study examined its potential use for sedation in dogs.

Summary of results The study found that Midazolam is advantageous over Diazepam, as it is water soluble
and fairly stable, and hence can be easily combined with other drugs. However, Midazolam is not
frequently used in dogs as a sedative, mainly because it is 5-6 times more expensive than Diazepam. The
price difference is mainly because the patent on Midazolam has not run out. Despite the definitive
advantages of the combination ketamine-midazolam over ketamine-diazepam, its potential use in
veterinary medicine will depend on its proven superiority in a wide range of uses, and a decrease in
the price of Midazolam. Thus, Dr. Jacobson does not foresee the use of this new combination in the near
future.

Project title 1) Feed additives effects of mycotoxins in chickens
ii) Mycotoxicosis in chickens - Virginia poultry

Project duration i) 87/4 - 88/6
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ii) 8874 - 89/5

Project funds i) $8500
ii) $31788

Primary investigator Dr. Ehrich

Summary of objectives Aflatoxin is a mycotoxin that is a significant contaminant of animal and poultry
feed, causing economic losses including reduced weight gain, feed efficiency and immuno-suppresiveness.
The south-eastern United States has more aflatoxin else where in the country. The study contended that
modifications were necessary in the poultry feed to reduce mycotoxin contamination.

Summary of results The study found that adjusting the mineral and feed antioxidants in the feed can
substantially reduce the risk of mycotoxins. There was no increase in the cost of feed for the
adjustment of minerals and antioxidants. This study was terminated in 1991 due to lack of funds.
However, according to Dr. Ehrich, the poultry industry is well aware of the harmful effects of
mycotoxins and has tried to include antioxidants and minerals in the poultry feed since 1988.

There are visible gains in terms of weight gain and better immune system. However, the investigator was
not able to determine the exact weight gain attributable to the feeding of antioxidants. Hence, it is
difficult to assess the monetary benefits of this study.

Project title i) Assays of neurotoxic esterase and acetylchol inesterase
ii) The functional observational battery for neurotoxicity evaluation in
rats.
iii) Species differences in toxic effects of antiesterase and acetylchol
inesterase
iv) Genetic role in toxicities of antiesterase pesticides
v) Genetic role in organophosphate in chickens
vi) Modification f organophosphorus neuropathy
vii) System for acquisition and analysis of large number spectrophotometric
samples

Project duration 1) 92/6 - 92/7
ii) 92/5 - 92/7
iii) 91/7 - 94/6
iv) 88/7 - 91/6
v) 85/7 - 88/6
vi) 87/4 - 88/11
vii) 87/8 - 88/6

Project funds i) $5208
ii) $10257
iil) $15000
iv) $5000
v) $1440
vi) $106022
vii) $6820

Primary investigator Dr. Ehrich

Summary of objectives Certain organophosphates produce delayed neuropathy in man and susceptible animal
species. The first signs of organophosphorus induced delayed neuropathy (OPIDN) occur in lower limbs
as fatigue, progressing to weakness or paralysis. The focus of all the above studies is on the effects
of organophosphates and carbamate compounds on different animal species. Several compounds including
plasticizers, airplane fuel, crops and animal drugs, pesticides have been tested on different animal
species, to determine the safety standards for these compounds.

Summary of results The tests for neurotoxicity testing were used to establish safety standards for
various new compounds. Several revisions in these standards were made, and the studies contributed to
the revisions. This research directly affects human lives, and hence has immense benefits. However, it
is difficult to assess the economic benefits of these new safety standards.
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Project title i) Pesticide Screens in vitro - professional contract

ii) Study of cell culture parameters on the expression of acetylchol and neurotoxic esterase
in 4 different type cells.

iii) In-vitro systems for assessment of neurotoxicity and cytotoxicity of toxicants to the
nervous system

Project duration i) 91/8 - 92/8
ii) 9272 - 92/8
iii) 9272 - 93/1

Project funds i) $9900
ii) $9950
iii) $30000

Primary investigator Dr. Ehrich

Summary of objectives The studies focussed on the effects of various compounds and chemicals on human
and animal species. More often, the compounds are tested on sensitive animal species to determine their
safety for humans. The studies aimed at developing a new testing procedure for in-vitro cell culture
for preliminary testing, as it reveals a lot of chemicals in a single test. The in-vitro procedures
would reduce the use of expensive animal species, as the animal species would be used only in the
latter stages of testing.

Summary of results The effort to use in-vitro systems has been initiated in 1991. The investigator is
very confident that its use will reduce the costs of testing for establishing the safety standards for
humans. It is difficult to assess the economic benefits of these safety standards.

Project title i) Immunologic profiles of turkeys experiencing colibacillus
ii) Exacerbation of respiratory E. coli by other pathogens

Project duration i) 89/5 - 90/12
ii) 8874 - 89/5

Project funds i) $9360
ii) $7760

Primary investigator Dr. Domermuth

Summary of objectives Escheria colibacillus (E. coli) is a major disease in turkeys, that causes
secondary bacterial infection and the immune system to collapse. The incidence of E. coli is about
0.5-17% in a flock of turkeys, and about 10% of the infected turkeys die of the disease. The costs of
E. coli was $12 million in Virginia in 1991. The studies aimed to identify the causes of susceptibility
in turkeys to E. coli, and develop vaccines to fight E. coli.

Summary of results The studies found that there are four predominant bacteria which cause the immune
system to collapse, one of which is hemorrhagic enteritis. A vaccine was developed as a treatment for
E. coli in 1986. The vaccine was sold at 4/10 cent per dose, and each turkey needed to be vaccinated
only once. The vaccine improved livability by 6%, and was adopted by Virginia farmers as most of them
are contract farms for Virginia poultry companies. During the initial launching of the vaccine, the
incidence of E. coli dropped off. 26 million doses were administered in Virginia in 1992, indicating
that almost all turkeys were vaccinated. In 1990, the production of the vaccine was discontinued at
virginia Tech, due to an amendment to the Serum Virus Toxin Act, regulated by the USDA. Now, poultry
companies rent space at Virginia Tech to produce the vaccine.
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E coli vaccine for turkeys

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate (’000 Lbs)

1987 .08 .3 .06 .005 .060 1 0 0 370 299700 17982 [1} 1]

1988 .08 .3 .06 .005 .060 1 .01 .001 380 306440 18386 4164 9863 -5698.75
1989 .08 .3 .06 .005 .060 1 .12 .007 420 318720 19123 57459 13015 44444.47
1990 .08 .3 .06 .005 .060 1 2 .012 390 316200 18972 88239 12116 76123.09
1991 .08 .3 .06 .005 060 1 .4 026 380 323510 19411 176012 176012.2
1992 .08 .3 .06 .005 .060 1 .58 .035 380 331222 19873 261414 26146141
1993 .08 .3 .06 .005 .060 1 .7 042 380 342672 20560 326499 326499.2
1994 .08 .3 .06 .005 .060 1 .71 .042 380 356968 21418 344988 344987.8
1995 .08 .3 .06 .005 .060 1 .4 024 380 372074 22324 202434 202434.4
1996 .08 .3 .06 .005 .060 1 .32 .019 380 380944 22857 165777 165776.7
1997 .08 .3 .06 .005 .060 1 .2 .012 380 388210 23293 105556 105556.3
1998 .08 .3 .06 .005 .060 1 .18 .011 380 392837 23570 96129 96128.54
1999 .08 .3 .06 .005 .060 1 .1 .006 380 397051 23823 53967 53967.38
2000 .08 .3 .06 .005 .060 1 .05 .003 380 399418 23965 27141 27141.28
2001 .08 .3 .06 .005 .060 1 .03 .002 380 400608 24036 16333 16332.52
2002 .08 .3 .06 .005 .060 1 .02 .001 380 401324 24079 10908 10907.55
2003 .08 .3 .06 .005 .060 1 .01 .001 380 401803 24108 5460 5460.147
2004 .08 .3 .06 .005 .060 1 .01 .001 380 402042 24123 5463 5463.401
2005 .08 .3 .06 .005 .060 1 .007 4e-4 380 402282 24137 3827 3826.633

Net Present Value $1303226
e: elasticity of supply of turkey meat,
n: elasticity of demand for turkey meat,
Yield change: The vaccine improved livability by 6% due to this research,

Cost change: The vaccine costs 4/10 cent per dose, which is 1/2% of the veterinary and medical expenses
for each turkey,

Price: Price per lb,

Quantity: Production of turkey in Virginia (in lbs.),

k = (Probability of success*Adoption rate*Net change),

CTS: Calculated for an open economy (Refer to Chapter Il for details),

Costs 1988 1989 1990
Total costs 9863 13015 12166

Benefits = CTS - Costs,

NPY (Net Present Value) = $1.3 million.
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Project title i) Improvement of hemorrhagic vaccine production and use:
a) Wampler
b} Rocco
c) Prestage Farms

Project duration a) 90/1 - 90/12
b) 90/1 - 90/12
c) 90/1 - 90712

Project funds a) $19720
b) $19720
c) $19720

Primary investigator Dr. Pierson

Summary of objectives Since 1990, the production of E. coli vaccine was discontinued at Virginia Tech
due to the amendment to the Serum Virus Toxin Act, regulated by the USDA. The poultry companies now
rent space at Tech, and this rent is being used to develop a genetically improved vaccine of
hemorrhagic enteritis, as the now available vaccine makes turkeys immuno-suppressive. A salmonella
vaccine is also being developed to produce immunity to E. coli and reduce the immuno-suppressiveness
of the turkeys.

Summary of results The two new vaccines for E. coli and salmonellosis are expected to be developed by
1997, and Dr. Pierson is very confident that the vaccines will work. The new vaccines are expected to
cost 2-3 times more than the now available vaccine, and decrease the mortality rate into half. Once the
vaccines are developed, the college is planning to apply for patents and market the vaccines.
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Genetically improved vaccine for turkeys

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate lbs

1987 .08 .3 .06 .01 .059 .95 O 0 370 299700 17982 0 0
1988 .08 .3 .06 .01 .059 .95 O 0 380 306440 18386.4 0 0
1989 .08 .3 .06 .01 .059 .95 O 0 420 318720 19123.2 0 0
1990 .08 .3 .06 .01 .059 .95 O 0 39 316200 18972 0 0
1991 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 o 36080 -36080
1992 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 0 36080 -36080
1993 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 0 36080 -36080
1994 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 0 36080 -36080
1995 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 0 0
1996 .08 .3 .06 .01 .059 .95 O 0 380 323510 19410.6 0 0
1997 .08 .3 .06 .01 .059 .95 .01 .001 380 323510 19410.6 4148.37 4148.37
1998 .08 .3 .06 .01 .059 .95 .02 .001 380 323691.94 19421.52 8301.60 8301.60
1999 .08 .3 .06 .01 .059 .95 .05 .003 380 324056.03 19443.36 20778.7 20778.7
2000 .08 .3 .06 .01 .059 .95 .1 .006 380 324967.28 19498.04 41679.0 41679.0
2001 .08 .3 .06 .01 .059 .95 .18 .010 380 326794.89 19607.69 75457.7 75457.7
2002 .08 .3 .06 .01 .059 .95 .2 .011 380 330103.10 19806.19 84694.5 84694.5
2003 .08 .3 .06 .01 .059 .95 .25 .014 380 333816.10 20028.97 107071. 107071.
2004 .08 .3 .06 .01 .059 .95 .29 .016 380 338509.56 20310.57 125960. 125960.
2005 .08 .3 .06 .01 .059 .95 .3 .017 380 344030.51 20641.83 132432. 132432.
2006 .08 .3 .06 .01 .059 .95 .38 .021 380 349834.99 20990.10 170607. 170607.
2007 .08 .3 .06 .01 .059 .95 .39 .022 380 357311.39 21438.68 178843. 178843.
2008 .08 .3 .06 .01 .059 .95 .28 .016 380 365148.51 21908.91 131184. 131184.
2009 .08 .3 .06 .01 .059 .95 .23 .013 380 370898.58 22253.91 109443. 109443.
2010 .08 .3 .06 .01 .059 .95 .2 .011 380 375696.23 22541.77 96392.3 96392.3
2011 .08 .3 .06 .01 .059 .95 .17 .010 380 379922.06 22795.32 82849.5 82849.5
2012 .08 .3 .06 .01 .059 .95 .12 .007 380 383554.42 23013.27 59034.5 59034.5

Net Present Value $440348.76

e: elasticity of supply of turkey meat,
n: elasticity of demand for turkey meat,
Yield change: The vaccine improved livability by 6% due to this research,

Cost change: Cost increase in the new vaccine is about 1% of the veterinary and medical expenses for
each turkey,

Price: Price per |b,

Quantity: Production of turkey in Virginia (in lbs.),

k = (Probability of success*Adoption rate*Net change),

CTS: Calculated for an open economy (Refer to Chapter Il for details),

Costs 1991 1992 1993 1994
Total costs 36080 36080 36080 36080

Benefits = CTS - Costs,

NPV (Net Present Value) = $0.44 million.
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Project title i) A biomechanical study of lateral instability in unaltered and surgically altered
canine thoracolumbar vertebral motion units

i) Biomechanical evaluation of the flexion, extension and rotational strengths of normal
surgically altered canine

Project duration i) 92/8 - 93/8
ii) 86/7 - 91/6

Project funds i) $1700
i) $9663

Primary investigator Dr. Shires

Summary of objectives About 1500-2000 spinal fracture cases are treated surgically every year in the
U.S. At present, plating, wiring and pin and bone cement techniques are used to treat spinal fractures.
However, most often these techniques fail soon after, and need re-doing or pets become paralyzed and
are put to sleep. The focus of this study is on the biomechanical evaluation of the spine and spinal
surgical techniques, to develop a better repair system for fractured spine in dogs.

Summary of results This study is on-going and is expected to be completed by 1995. The investigator
estimates a 50% chance that the spinal surgery will work for dogs, and no increase in the cost of the
new treatment. The treatment for fractures costs about $500 to $900, depending on the complexity. Dr.
Shires expects that it will take about 1-2 years for widespread use of the technique, and adoption of
about 50% of the spinal fracture cases in the U.S.
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Spinal surgery in dogs

Year Dog FractureFracturesNet Prob Adopt CTS Cost Benefit NPV
Popn Popn fixed change rate

1986 52400000 1991.2 199.12 100 .8 0 0 8433 -8433 -31790.0158
1987 52400000 1991.2 199.12 100 .8 g 0 8433 -8433
1988 52420960 1992.00 199.1996 100 .8 0 0 8433 -8433
1989 52441928.38 1992.79 199.2793 100 .8 ¢ 0 8433 -8433
1990 52462905.16 1993.59 199.3590 100 .8 0 0 8433 -8433
1991 52500000 1995 199.5 100 .8 0 0 8433 -8433
1992 52521000 1995.80 199.5798 100 .8 0 0 8200 -8200
1993 52542008.4 1996.60 199.6596 100 .8 0 0 0
1994 52563025.20 1997.39 199.7395 100 .8 0 0 0
1995 52584050.41 1998.19 199.8194 100 .8 0 0 0
1996 52605084.03 1998.99 199.8993 100 .8 .01 159.9194555 159.9195
1997 52626126.07 1999.79 199.9793 100 .8 .02 319.9668465 319.9668
1998 52647176.52 2000.59 200.0593 100 .8 .04 640.1896665 640.1897
1999 52668235.39 2001.39 200.1393 100 .8 .08 1280.891485 1280.891
2000 52689302.68 2002.19 200.2194 100 .8 .12 1922.105762 1922.106
2001 52710378.40 2002.99 200.2994 100 .8 .17 2724.072356 2724.072
2002 52731462.55 2003.80 200.3796 100 .8 .21 3366.376570 3366.377
2003 52752555.14 2004.60 200.4597 100 .8 .27 4329.929726 4329.930
2004 52773656.16 2005.40 200.5399 100 .8 .31 4973.389357 4973.389
2005 52794765.62 2006.20 200.6201 100 .8 .38 6098.851325 6098.851
2006 52815883.53 2007.00 200.7004 100 .8 .42 6743.532009 6743.532
2007 52837009.88 2007.81 200.7806 100 .8 .49 7870.600992 7870.601
2008 52858144.69 2008.61 200.8609 100 .8 .37 5945.484115 5945.484
2009 52879287.95 2009.41 200.9413 100 .8 .26 4179.578919 4179.579
2010 52900439.66 2010.22 201.0217 100 .8 .18 2894.712058 2894.712
2011 52921599.84 2011.02 201.1021 100 .8 .18 2895.869943 2895.870
2012 52942768.48 2011.83 201.1825 100 .8 .18 2897.028291 2897.028
2013 52963945.58 2012.63 201.263¢ 100 .8 .18 2898.187102 2898.187
2014 52985131.16 2013.43 201.3435 100 .8 .18 2899.346377 2899.346
2015 53006325.21 2014.24 201.4240 100 .8 .18 2900.506116 2900.506

of the 2000 spinal fracture cases, it is assumed that 2% are in Virginia. The spinal surgery is
expected to cost between $500 to $900. The survey indicates that the average amount that the pet owners
are willing to pay is $400. Since the net value of pets is lower than the cost of surgery, there are

no positive benefits of this research.
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Project title Comparison of bone healing using dynamized versus non-dynamized epozy resin composite
external factors

Project duration 90/10 - 91/9

Project funds $4995

Primary investigator Dr Shires

Summary of objectives About half million fractures in dogs are reported every year in the U.S. At
present, techniques used for fracture of a bone in dogs are bone plating and screw fixator. This study
aims at developing an external fixator for the bone.

Sumary of results Findings of this study will be available by 1996. Dr. Shires is very confident about
developing an external fixator with the help of a suitable material. The fixator is expected to cost
about $250-$300, which is one-third to one-half of the cost of the now available methods. However, he

expects that only a third of the fractures can be fixed using the fixator. And of the cases that can
use a fixator, he expects that about 80% will adopt the new method.
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External fixator for fractures in dogs

Year Dog Fractures Fractures Net Prob of Adopt CTS Cost Benefit
Popn fixed change success rate
1991 52500000 500010 3300 250 .8 0 0 9000 -9000
1992 52521000 500210 3301 250 .8 0 0 9000 -9000
1993 52542008 500410 3303 250 .8 0 0 0
1994 52563025 500610 3304 250 .8 0 0 0
1995 52584050 500810 3305 250 .8 0 0 0
1996 52605084 501011 3307 250 .8 0 0 0
1997 52626126 501211 3308 250 .8 .02 13231.97633 13231.98
1998 52647177 501412 3309 250 .8 .04 26474.53824 26474.54
1999 52668235 501612 3311 250 .8 .08 52970.25612 52970.26
2000 52689303 501813 3312 250 .8 .12 79487.16633 79487.17
2001 52710378 502014 3313 250 .8 A7 112651.8617 112651.9
2002 52731463 502214 3315 250 .8 .21 139213.8454 139213.8
2003 52752555 502415 3316 250 .8 .27 179060.8254 179060.8
2004 52773656 502616 3317 250 .8 .31 205670.5905 205670.6
2005 52794766 502817 3319 250 .8 .38 252213.1817 252213.2
2006 52815884 503018 3320 250 .8 .42 278873.4424 278873.4
2007 52837010 503220 3321 250 .8 49  325482.4904 325482.5
2008 52858145 503421 3323 250 .8 .37 245870.8018 245870.8
2009 52879288 503622 3324 250 .8 .26 172843.1865 172843.2
2010 52900440 503824 3325 250 .8 .18 119708.5319 119708.5
2011 52921600 504025 3327 250 .8 .11 73184.47601 73184.48
2012 52942768 504227 3328 250 .8 .09 59902.15892 59902.16
2013 52963946 504429 3329 250 .8 .05 33292.28877 33292.29
2014 52985131 504630 3331 250 .8 .02 13322.24227 13322.24
2015 53006325 504832 3332 250 .8 .01 6663.785586 6663.786
Net Present Value $1106199.776

About one half million fractures are reported in the U.S every year, of which about one-third can be
fixed using the fixator. The fixator costs $250 less than the currently available treatmetns, which
is the net benefit per dog.

Costs 1991 1992
9000 9000

Net Present Value (NPV): $1.1 million

Project title Amelioration of adriamycin cardiotoxicity by dietary antioxidants
Project duration 85/10 - 88/3
Project funds $99082

Primary investigator Dr. Misra

Summary of objectives Adriamycin is an antibiotic that is used in the treatment of different types of
cancer in humans. Adriamycin generates free radicals, which kill cancer cells as well as heart cells,
and induce a heart attack. The aim of this study was to emulate adriamycin by using dietary
antioxidants without reducing the efficacy of the drug.

Summary of results The study proved that the use of dietary antioxidants such as Vitamin E reduces the
risk of killing of heart cells and inducing a heart attack. The findings of this study were put in use,
and now is a general practice in medicine.

This research is pertaining to human, and hence its evaluation is beyond the scope of this study.
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Project title i) Protection of the lung against reperfusion injury
i1) Protection of myocardiem from free radical injury

Project duration i) 89/8 - 92/7
ii) 85/8 - 9/88

Project funds i) $278895
ii) $125381

Primary investigator Dr. Misra

Summary of objectives Blood clot in lungs causes pulmonary hypertension, and results in death of
humans. There is ischemia (no blood supply) in the tissue, and when the block is removed, there is
reperfusion of blood in the tissue and many cells die. Dr. Misra believes that reperfusion is caused
by free radicals. The aim of this study is protect humans from free radicals, and to develop good free
radical scavengers. At present, good scavengers are not available, but synthesized scavengers are being
used.

Summary of results There is a good possibility of developing good free radical scavengers, which will

be used before the heart surgery in humans. This is not a common practice at present, but is expected
to be widely used in the next couple of years.

Project title Effects of Ridogrel on free radical mediated tissue injury

Project duration 85/9 - 88/9

Project funds $125381

Primery investigator Dr. Misra

Summary of objectives Ridogrel is a compound synthesized by Janssen, and has the potential of
preventing collapse of arteries after angioplasty of heart in humans. Ridogrel is found to protect
reperfusion injury in lungs.

Summery of results Ridogrel is under investigation for a preventing collapse of arteries after
angiopiasty. The testing is in Phase II.

Project title Protection of pneumonic pasteurellosis by anti-TNF-2 antibody
Project duration 906/ - 93/7
Project funds $14200

Primery investigator Dr. Misra

Summary of objectives Cows suffer in feedlots or on long distance transportation, from pneumonia.
Increased level of TNF antibody has been used in the past to protect cows from pneumonia.

Summery of results The antibody has not been used clinically used yet, and this research can be
clessified as basic research.

Project title i) Nature and consequences of superoxide dimustase expression in brucel la
abortus

ii) Mature and consequences of superoxide dimustase expression in brucella
abortus

Project duration i) 88/7 - 6/91
ii) 9/88 - 9/91
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Project funds i) $7800
ii) $94862
Primary investigator Dr. Boyle

Summary of objectives The aim of these studies was to make attenuated brucella abortus as a vaccine
strain. The investigator attempted to knock out the gene superoxide dimustase in order to make brucella
abortus avirulent.

Summary of results When the fist strain of the gene superoxide dimustase was knocked out, it was found

that it had no effect on virulence of brucella abortus. This result was surprising as this method had
worked in other diseases.

Project title Virulence factor: the second superoxide dimustase gene in brucella abortus
Project duration 91/7 - 94/6
Project funds $13850

Primary investigator Dr. Boyle

Summary of objectives This study was a continuance of the previous study, in which the first strain of
superoxide dimustase was knocked out. This study aimed at knocking out the second strain of superoxide
dimustase, to make brucella abortus avirulent.

Summary of results This study is on-going, the gene has been isolated and mutation is expected to be

done by the beginning of 1994. If this works, the gene is expected to be a vaccine candidate. However,
Dr. Boyle is very hesitant that this gene will work since the first gene did not work.

Project title i) Mechanisms and susceptibility of pathogenic dermatophytes to suicide inhibitors of
polyamine biosynthesis

ii) Susceptibility of pathogenic dermatophytes to suicide inhibitors to difluoromethylornithine
and difluoromethylarginine

Project duration i) 91/7 - 93/6
ii) 87/11 - 6/88

Project funds i) $3154
ii) 5110

Primary investigator Dr. Boyle

Summary of objectives Certain fungi cause ringworm grow on the skin surfaces of animals. These fungi
are resistant to chemotherapy, and very few drugs work against these fungi. The aim of these studies
was to determine if larginine or lorthinine can work as chemotherapeutic agents in animals.

Summary of results It was found that larginine and lorthinine inhibit the growth of fungi on animals
in the laboratory. However, they are not effective on animals outside the laboratory.

Project title Assessment of difluromethylorthinine as a chemotherapeutic agent for the treatment of
cryptosporidiosis

Project duration 7/87 - 7/90
Project funds $5125

Primary investigator Dr. Boyle
Summary of objectives Cryptosporidiosis is a protozone that causes diarrhea in cows. The aim of this
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study was to determine the efficacy of the puriscine antifungal growth drug difluromethylorthinine for
control of diarrhea.

Summary of results The study found that the puriscine antifungal growth drugs do not control antifungal
growth in animals, but exacerbate the growth in cows.

Project title Evaluation of dietary fibre in dogs with idiopathic chronic large bowel diarrhea
Project duration 91/10 - 93/9
Project funds $14815

Primary investigator Dr. Leib

Summary of objectives The aim of this study was to Look at the effects of dietary treatment for
diarrhea in dogs. 75 cases of a specific kind of diarrhea were evaluated to get 30 cases needed for the

study.

Summary of results Three kinds of diets, which were formulated by Hill’s Pet Products, were fed to dogs
for 6 weeks. One of these diets has been successful in the control of diarrhea in dogs, and is priced
like any other prescription diet, at $35/40 lbs. The complete results of this study are expected to be
available by 1994. Dr. Leib expects very slow adoption of the diet, because even though diarrhea brings
a dog down, it is not fatal.

There are potential benefits of the dietary influences on diarrhea. However, due to slow adoption, we
do not expect visible benefits in the future.

Project title Diagnostic tests for Giardia

Project duration
Project funds $35000

Primary investigator Dr. Leib

Summary of objectives Giardia is a parasite, which causes diarrhea in dogs. Around 35% of the dogs
suffer from Giardia. The goals of this study were two-fold:i) to evaluate all the available diagnostic
tests and determine the best test, and

ii) to study the pathogenesis and causes of diarrhea.

Summary of results Several tests were evaluated, and it was determined that the best test was the
detection of parasites by dogs’ faecal examination. This test is the most inexpensive, $10 per test
compared to $150-250 for other tests, and also works better for the dogs. This test was not discovered
by this study, but made popular, revealed by its increased adoption by practicing veterinarians, since
the beginning of 1993.

The second goal of the study, which was to study the causes of diarrhea was not very successful.
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Giardia tests for diarrhea in dogs

Year Dog Giardia Net Prob of Adopt CTS Cost Benefit
Popn Popn change success rate

1991 52500000 315000 165 .8 0 0 0

1992 52521000 315126 165 .8 .001 41596.63 15640 25956.63
1993 52542008 315252 165 .8 .0014 58258.58 15640 42618.58
1994 52563025 315378 165 .8 .0018 74933.85 15640 59293.85
1995 52584050 315504 165 .8 .0021 87457.79 87457.79
1996 52605084 315631 165 .8 .0026 108324.4 108324.4
1997 52626126 315757 165 .8 .0031 129207.7 129207.7
1998 52647177 315883 165 .8 .0045 187634.5 187634.5
1999 52668235 316009 165 .8 .0067 279478.7 279478.7
2000 52689303 316136 165 .8 .0078 325493.4 325493.4
2001 52710378 316262 165 .8 .0082 342322.3 342322.3
2002 52731463 316389 165 .8 .0071 296519.6 296519.6
2003 52752555 316515 165 .8 .0065 271570.2 271570.2
2004 52773656 316642 165 .8 .0058 242421.1 242421.1
2005 52794766 316769 165 .8 .0049 204885.9 204885.9
2006 52815884 316895 165 .8 .0037 154771.7 154771.7
2007 52837010 317022 165 .8 .0028 117171.4 117171.4
2008 52858145 317149 165 .8 .0024 100472.8 100472.8
2009 52879288 317276 165 .8 .0022 92136.87 92136.87
2010 52900440 317403 165 .8 .0018 75414.87 75414 .87

Net Present Value

$1816234.2

About 35% of the dogs suffer from Giardia,

Net change is $165 per dog.

CTS = (Net change*Giardia Popn*Probability of success*Adoption)

Costs

1991
15640

Benefits = CTS - Costs

Net Present Value (NPV) $1.8 million

1992 1993

15640 15640

Project title Dietary influences on normal canine colonic morphology

Project duration 87/7 - 89/1

Project funds $9916

Primary investigator Dr. Leib

Summary of objectives Accurate diagnosis of large bowel diarrhea in dogs often requires endoscopic
examination of the colon. Hypoallergenic, highly digestible and high fibre diets have been recommended
in the treatment of dogs with diarrhea. The purpose of this study was to feed these diets to normal
dogs, and evaluate the effects of these diets on the endoscopic appearances of the colon in normal

dogs.

Summary of results The study found that there were no effects of the diets on normal dogs. This result,
however is beneficial to pathologists to interpret the biopsy findings of the colon, regardless of the

diet of the dogs.
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Project title Evaluation of therapeutic effectiveness of sulphasalazine
Project duration 86/11 - 88/9
Project funds $1500

Primary investigator Dr. Leib

Summsry of objectives The aim of this study was to treat dogs with colitis, at random with 2-3
therapies and judge to which therapy they respond the best.

Sumary of results This study did not go too far, as enough cases for the study could not be found. A
review of the diagnostic procedures for rectoral cytology was done.

Project title i) Evaluation of disease morbidity and mortality associated with different marketing
approaches in Virginia

ii) Strategic timed use of fenbendazole medicated livestock blocks to achieve parasite control
in stocker cattle

iii) TVA - Improving efficiency of stocker cattle with integrated resource management

Project duration i) 87/7 - 88/12
ii) 87/5 - 88/3
iii) 91710 - 92/9

Project funds i) $12000
ii) $5025
iii) $5000

Primary investigator Dr. Whittier

Summary of objectives Most parasites that invade the cattle are through pasture grazing. The studies
were applied research for beef cattle in the area of parasitology. Since most parasite control programs
are convenient, the studies tried to integrate epidemiology with the treatment to get better results.
These studies used a combination of traditional treatments and new treatments, which is called
strategic timed treatment. The studies are in the form of two programs- for stocker cattle, and cow-
calf operations.

Sumnary of results Both studies have evident benefits. In the stocker cattle operation, 20-100 lbs.
weight gain was evident, depending on the contamination of the pastures. Also, the costs of achieving
the weight gain are two to three times the traditional costs, as the cattle are treated and handled
more often. There has been about 30-50% adoption of the new treatment since 1984. The adoption rates
are very low, but Dr. Whittier expects to see an increase in adoption in the future years.

In the cow-calf operations, the weight gain was about 10-40 lbs in the calves. There is also an
associated decrease in costs of about a third in the new treatment, as the cows are dewormed. Adoption
of the new treatment is about 10-20% as most owners are traditional farmers.
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Parasitology in cow-calf operations

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate
1986 .06 .08 .06 -.33 .39 .95 O 0 555 687170 7421 0 0
1987 .06 .08 .06 -.33 .39 .95 O 0 711 681740 7363 0 4350 -4350
1988 .06 .08 .06 -.33 .39 .95 .04 .015 821 624220 6742 82062.71 6550 75512.71
1989 .06 .08 .06 -.33 .39 .95 .08 .03C 814 646900 6987 168713.4 4550 164163.4
1990 .06 .08 .06 -.33 .39 .95 .11 .041 844 605660 6541 225271.7 4976 220295.7
1991 .06 .08 .06 -.33 .39 .95 .17 .063 887 601950 6501 363885.5 8492 355393.5
1992 .06 .08 .06 -.33 .39 .95 .2 .074 887 639864 6911 455216.0 455216.0
1993 .06 .08 .06 -.33 .39 .95 .2 .074 887 687278 7423 488947.5 488947.5
1994 .06 .08 .06 -.33 .39 .95 .22 .082 887 738205 73 577824.5 577824.5
1995 .06 .08 .06 -.33 .39 .95 .25 .093 887 798376 8622 710375.9 710375.9
1996 .06 .08 .06 -.33 .39 .95 .2 .074 887 872326 9421 620595.5 620595.5
1997 .06 .08 .06 -.33 .39 .95 .17 .063 887 936965 10119  566405.9 566405.9
1998 .06 .08 .06 -.33 .39 .95 .14 .052 887 995980 10757 495666.3 495666.3
1999 .06 .08 .06 -.33 .39 .95 .12 .044 887 1047641 11315 446795.0 446795.0
2000 .06 .08 .06 -.33 .39 .95 .07 .026 887 1094219 11818 272067.0 272067.0
2001 .06 .08 .06 -.33 .39 .95 .05 .019 887 1122598 12126 199329.3 199329.3
2002 .06 .08 .06 -.33 .39 .95 .04 .015 887 1143394 12349  162399.5 162399.5
2003 .06 .08 .06 -.33 .39 .95 .04 .015 887 1160339 12532 164806.2 164806.2
2004 .06 .08 .06 -.33 .39 .95 .04 .015 887 1177535 12717  167248.6 167248.6
2005 .06 .08 .06 -.33 .39 .95 .04 .015 887 1194986 12906 169727.3 169727.3
Net Present Value $3755625

e: supply elasticity of beef,

n: demand elasticity of beef (absolute value),

Yield change: Calves experience a weight gain of about 6%, due to the parasitology treatment. For

stocker cattle average weight gain is about 8%,

Cost change: Costs of the treatment decrease by one-third due to the strategic timed treatment for the
cow-calf operation. Treatment for stocker cattle costs twice the earlier treatment, which is a 100%
increase in costs,

Price of beef per lb,

Q1: Production of beef in Virginia,
Q2: Beef production of which 12% is from calves, and of the 18%,

Q2: Beef production, 6% is due to the strategic timed treatment. Eight percent of the beef production

increase is due to the treatment for stocker cattle,

k = (Probability of success*Adoption rate*Net change),

CTS: Calculated for an open economy (For details, refer to Chapter 11),

Costs:

Benefits = CTS - Costs,

Net Present Value: $3.75 million for the cow-calf operation, and $0.09 million for the stocker cattle

1987
1988
1989
1990
1991

operation.

Cow-calf

$4350
$6550
$4550
$4976
$8492
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$4350
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Parasitology in stocker cattle

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate

1987 .06 .08 .07 1t .01 .95 O 0 555 687170 9895 0 0

1988 .06 .08 .07 1 .01 .95 .01 .0001 711 681740 9817 663.095 663.095
1989 .06 .08 .07 1 .01 .95 .02 .0002 821 624220 8989 1402.17 3352 -1949.8
1990 .06 .08 .07 1 .01 .95 .04 .0004 814 646900 9315 2881.46 5028 -2146.5
1991 .06 .08 .07 1 .01 .95 .07 .0007 844 605660 8722 4895.13 4895.13
1992 .06 .08 .07 1 .01 .95 .11 .0010 887 601950 8668 8034.83 8034.83
1993 .06 .08 .07 1 .01 .95 .12 .0011 887 602579 8677 8774 .45 8774 .45
1994 .06 .08 .07 1 .01 .95 .18 .0017 887 603266 8687 13176.9 13176.9
1995 .06 .08 .07 1 .01 .95 .22 .0021 887 604298 8702 16132.8 16132.8
1996 .06 .08 .07 1 .01 .95 .25 .0024 887 605561 8720 18371.2 18371.2
1997 .06 .08 .07 1 .01 .95 .3 .0029 887 606999 8741 22098.1 22098.1
1998 .06 .08 .07 1 .01 .95 .27 .0026 887 608729 8766 19944.8 19944 .8
1999 .06 .08 .07 1 .01 .95 .24 .0023 887 610290 8788 17774 .1 17774 .1
2000 .06 .08 .07 1 .01 .95 .19 .0018 887 611682 8808 14103.0 14103.0
2001 .06 .08 .07 1 .01 .95 .15 .0014 887 612786 8824 11153.9 11153.9
2002 .06 .08 .07 1 .01 .95 .12 .0011 887 613659 8837 8935.79 8935.79
2003 .06 .08 .07 1 .01 .95 .08 .0008 887 614358 8847 5963.91 5963.91
2004 .06 .08 .07 1 .01 .95 .05 .0005 887 614825 8853 3730.25 3730.25
2005 .06 .08 .07 1 .01 .95 .02 .0002 887 615117 8858 1492.80 1492.80

Net Present Value $98591

For details of calculations, refer to

eartier table.
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Project title i) Beef cattle disease consultation group

ii) Control of the esterous cycle in beef cows with a progesterone intravaginal device CIDR-B:
dose confirmation study and comparison with PGF22

iii) Demonstration of improved beef cattle reproduction performance

Project duration i) 89/7 - 90/6
ii) 90712 - 91/11
iii) 87710 - 88/9

Project funds i) $5000
ii) $11437
iii) $8800

Primary investigator Dr. Whittier

Summary of objectives There are three ways to increase profits of beef cattle farms: by producing more
calves, by increasing the value of the calves, or by producing larger calves. It has been proved that
producing more calves has the greatest potential for economic return. The studies dealt with two
aspects of reproduction- applying reproduction management procedures such as vaccination, pregnancy
diagnosis, nutrition, etc to cow-calf operations, and developing replacement heifers.

Sumary of results The studies developed breeding programs that facilitate the use of artificial
insemination. The reproduction program has been in operation for 5 years. The percentage of cows
weaning a calf was 85%, which has increased to 90% with this program. The weaned calves are sold,
generally weighing about 500 lbs. There is an increase in costs in the range of $3 to $50 per cow,
depending on the changes needed on the farm. The adoption of the new reproduction management procedures
is about 25%, and more adoption is expected in the future years.
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Reproduction in beef cattle

Year e n Yield Cost Net Pr. Adopt K Price Q1 Q2 CTS Cost Benefit
ch. ch. ch. rate

1987 .06 .08 .05 .012 .049 .95 O 0 355 466000 23300 0 0

1988 .06 .08 .05 .012 .049 .95 .06 .003 365 410000 20500 21019.81 21019.81

1989 .06 .08 .05 .012 .049 .95 .17 .008 470 385000 19250 72023.71 3352 68671.71
1990 .06 .08 .05 .012 .049 .95 .24 .011 520 405000 20250 118353.3 5028 113325.3

1991 .06 .08 .05 .012 .049 .95 .37 .017 545 410000 20500 193629.7 193629.7
1992 .06 .08 .05 .012 .049 .95 .42 .020 590 415000 20750 240862.8 240862.8
1993 .06 .08 .05 .012 .049 .95 .5 .023 580 415000 20750 281913.1 281913.1
1994 .06 .08 .05 .012 .049 .95 .31 .015 580 424714.32 21235.7 178829.8 178829.8
1995 .06 .08 .05 .012 .049 .95 .28 .013 580 430878.18 21543.9 163861.0 163861.0
1996 .06 .08 .05 .012 .049 .95 .21 .010 580 436526.34 21826.3 124494.5 124494 .5
1997 .06 .08 .05 .012 .049 .95 .17 .008 580 440817.99 22040.9 101766.4 101766.4
1998 .06 .08 .05 .012 .049 .95 .12 .006 580 444326.33 22216.3 72401.70 72401.70
1999 .06 .08 .05 .012 .049 .95 .09 .004 580 446822.52 22341.1 54604.04 54604 .04
2000 .06 .08 .05 .012 .049 .95 .07 .003 580 448705.18 22435.3 42647.55 42647.55
2001 .06 .08 .05 .012 .049 .95 .04 .002 580 450175.64 22508.8 24448.86 24644886
2002 .06 .08 .05 .012 .049 .95 .03 .001 580 451018.66 22550.9 18370.73 18370.73
2003 .06 .08 .05 .012 .049 .95 .02 .001 580 451652.11 22582.6 12264.18 12264.18
2004 .06 .08 .05 .012 .049 .95 .01 5e-4 580 452075.00 22603.7 6137.746 6137.746
2005 .06 .08 .05 .012 .049 .95 .01 5e-4 580 452286.64 22614.3 6140.619 6140.619
Net Present Value $1187335.5

e: elasticity of beef supply,

n: elasticity of beef demand (absolute value),

Yield change: About 5% of the calves in Virginia can be attributed to this research applications,
Cost change: Cost increase is about 12% for the reproduction management procedures,

Price: Average value of calf,

Q1: Number of calves in Virginia,
Q2: Five percent of the calves can be attributed to this research,

k = (Probability of success*Adoption rate*Net change),

CTS: is calculated for an open economy (Refer to Chapter 11 for details),

Costs: 1987 $16154
1988 $13870
1991 $7750
1992 $10250

NPV: $1.18 million.

Project title The role of equine herpes virus 2 in diseases of young horses

Project duration 92/7 - 94/1
Project funds $50000

Primary investigator Dr Murray

Summary of objectives Herpes virus is prevalent in foals, with about 97% of the foals having the virus,
even though it is not always fatal. The virus plays a role in the development of pneumonia, and impairs
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the ability to recover. The respiratory problems faced by the foals need antibiotics and veterinary
care. The virus brings down the foals and hinders their performance in racing. The antibiotics that are
available in the market, make the foals susceptible to other bacteria. The focus of this study is to
assess the role of the herpes virus and its prevalence in foals.

Summary of results The study of the herpes virus has been initiated very recently, and is at the basic
level right now. If the role of the virus is assessed by this study, the investigator may undertake
another study to apply the findings of this study to develop some cure for the virus.

Although, this study is at the basic Llevel, it will lLay the foundation for the development of a
treatment for herpes virus. Thus, even though it is difficult to quantify the benefits of this study,
there is no doubt about its contribution to applied research.

Project title i) Computer analysis of endoscopic images of equine gastric ulceration
i1) Gastric ulceration research
iii) Continuing gastric Ph monitoring in adult horses

Project duration i) 92/6 - 93/5
ii) 9276 - 93/12
iii) 89/2 - 99/3

Project funds i) $30515
ii) $11451
iii) $9000

Primary investigator Dr. Murray

Summary of objectives Stomach ulcers is a problem in foals as wetl as adult horses. It is estimated
that 90% of the race horses and a large number of show horses have ulcers. Stomach ulcers can lead to
loss of weight and result in colic (abdominal distress). Surgery is performed in some cases as the
ulcers can be very painful to the horses. The focus of these studies was to develop a treatment for
ulcers in horses.

Summary of results The study resulted in a treatment for ulcers, which is very similar to the treatment
of ulcers in humans. The aim now is to develop an effective dose recommendation for horses. The
medication costs about $1000-$1500 per horse. Efforts are on to make the treatment available at
affordable costs. The medication has been available to foals for 10-12 years, and for 6 years for adult
horses.

Project title Equine colic risk assessment : a prospective study
Project duration 90/10 - 93/3
Project funds $30,000

Primary investigator Dr. White

Summary of objectives The incidence of colic is about 10% in horses, and is a leading killer of horses.
The aim of this study is to assess the risk factors that make horses prone to colic.

Summary of results The study looked at the effects of management sequences for prevention of colic,
feeding higher proportion of hay and grain, and an exercise routine on the incidence of colic. However,
these practices need to be studied carefully, and hence the investigator is hesitant to make any
suggestions to farmers at this point. Dr. White is expecting a follow-up study, where the initial
findings can be applied to horses in greater details.

Project title Evaluation of reperfusion protection solution and DMSO during ischemia & reperfusion due
to distention of equine jejunum

Project duration 92/7 - 93/6
Project funds $34431

165



Primary investigator Dr. White

Summary of objectives The aim of this study is to measure the reperfusion injury in horses. The main
problem is that horses’ intestine is knotted and causes strangulation, and when it is removed for
surgery, it ceuses reperfusion, and can result in the death of the horses. Reperfusion occurs in about
1% of the horse population, and the survival rate is about 40%.

Summary of results Tests are being conducted to prevent injury to intestines in horses. DMSO is
presently used for arthritis, is also effectively used to prevent intestine injury in horses. A new
compound, which is used of liver transplants in humans was developed at North Carolina Veterinary
school, This compound is being tested for use to prevent intestine injury in horses. DMSO costs about
$10 per treatment, while the new compound will cost $25 per treatment. However, due to patent rights,
the compound could be marketed at about 10-25 times its actual cost. The investigator is very confident
that the new compound will be efficacious in the prevention of intestine injury, and could be made
available by 1994. He also expects 100% adoption of the new compound by practicing veterinarians.

Reperfusion injury in horses

Year e n Yield Cost Net Prob Adopt K Price Quantity K*.0 CTS Cost Benefit NPV

chang chan chansuccerate #
190 1 1 0 -.6 .6 .95 0 0 15 35150 316.4 1] 0 -20404.7
1991 1 1 0 -.6 .6 .95 0 0 15 35150 316.4 0 21548 -21548
1992 1 1 0 -.6 .6 .95 0 g 15 35150 316.4 0 21548 -21548
1993 1 1 0 -.6 .6 .95 .01 .0057 15 35150 316.4 27.125 27.12501
1996 1 1 0 -.6 .6 .95 .05 .0285 15 35350.355 318.2 137.95 137.9486
1995 1 1 0 -.6 .6 .95 .11 .0627 15 36357.840 327.2 317.40 317.3989
1996 1 1 0 -.6 .6 .95 .17 .0969 15 38637.477 347.7 529.92 529.9245
1997 1 1 0 -.6 .6 .95 .2 .114 15 42381.448 381.4 689.43 689.4288
1998 1 1 0 -.6 .6 .95 .27 .1539 15 47212.933 424.9 1056.4 1056.401
1999 1 1 0 -.6 .6 .95 .35 .1995 15 54479.004 490.3 1613.6 1613.615
2000 1 1 0 -.6 .6 .95 .41 .2337 15 65347.565 588.1 2302.6 2302.5%91
2000 1 1 0 -.6 .6 .95 .48 .2736 15 80619.291 725.6 3385.1 3385.111
2002 1 1 0 -.6 .6 .95 .52 .2964 15 102676.73 924.1 4717.4 4717.387
2003 1 1 6 -.6 .6 .95 .57 .3249 15 133110.11 1198. 6786.9 6786.859
2006 1 1 0 -.6 .6 .95 .6 .342 15 176357.59 1587. 9534.8 9534.785
2005 1 1 0 -.6 .6 .95 .49 .2793 15 236671.88 2130. 10170. 10170.04
2006 1 1 0 -.6 .6 .95 .41 .2337 15 302774.34 2725. 10669. 10668.57

Of the total number of horses, about 1% suffer from reperfusion. The survival rate with DMSO is
expected to go up to 80%. The savings are about $15 per horse. The project does not generate positive
benefits, even if DMSO is priced at its cost. If the price of DMSO is marked up to 25%, the NPV of the
project will be lower.
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Project thrust Information transfer to small beef cattle farmers - consultation group
Project duration 90/7 - 91/6
Project funds $3980

Primary investigator Dr. Whittier

Summary of objectives This study aimed to determine ways to transfer info to Virginia beef cattle
farmers, who are mainly part-time farmers with small farmers.

Summary of results It was decided that a series of audio tapes would be made available to extension
agents every 2-3 months. It was predicted that the agents would {isten to the tapes while traveling,
and would make the tapes available to farmers. The tapes were sent out by the end of 1991, however not
much follow-up has been done on this study.

Thrust of work Extension in small animals
Funding Funded by the extension program of the college

The focus of Dr. Roberts extension efforts is in continuing education. Most courses are held in
Blacksburg to introduce practicing veterinarians to the latest techniques in veterinary medicine. The
courses are for a limited enrolment due to the hands-on nature of the nature of the work, and the
courses are self-supporting, as the veterinarians pay for attending the courses. Some courses are held
in Maryland, North Carolina, and West Virginia. These courses stimulate veterinarians interests in
learning the new techniques, providing better patient care and making adoption rates higher.

Two newsletters are also published - Virginia Veterinary Notes, a bi-monthly newsletter, which provides
information on new treatments, and has a mailing list of over 2000 veterinarians. Food Animal
Veterinarian is published every spring and fall, and is sent to food animal practitioners. It has a
mailing list of 350 veterinarians.

Dr. Roberts also consults on pet problems over the phone. Most of the consultations are about medical
problems of pets, however there is no trend in the nature of these problems. However, flea control is
a major problem in pets, and is discussed often.

Project title i) Conrex PEM/ Insulin:

ii) Delayed wound healing in diabetes: effects of metabolic control and topical administration
of insulin on rate of healing in diabetes

iii) Efficacy and safety of Caninsulin (intervet America Purified Porcine Zinc Insulin) in
treatment of canine diabetes, part I, II

Project duration i) 91/6 - 92/1
ii) 90/7 -91/6
iif) 91/5 - 92/8

Project funds 1) $38,074
ii) $2399
iii) $143,949

Primary investigator Dr. Robertson

Summary of objectives The aim is to study the causes of renal failure in dogs, which causes mortality
and morbidity. About 50-60% of all dogs over 5 years of age experience renal failure. The focus is to
study diabetes as a cause of renal failure in dogs. Of the total number of dogs in the U.S, about 1-500
to 1-800 dogs have diabetes.

Summary of results Research in this area has led to the development of a nasal spray for delivery of
insulin in dogs. The nasal spray is expected to work better for dogs than injectable insulin, which is
being used at present for delivery of insulin. The nasal spray will be sold at prices competitive with
the injectable insulin, as the companion animal market is a consumer driven market.Dr. Robertson
expects that the spray will be available by 1997, and an adoption rate of 50-70% over the next 5 years.
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Appendix 6.1
IMPLAN Reports of Impact Analysis for the college

Coilege of Veterinary Medicine, Blacksburg
Direct effects

Final TIO Employee Property Total POW Value Emp.
Industry Demand Comp Inc. Income Income Added

(MMS)  (SMM) (3MM) (SMM) (SMM) (3MM) #)
1 Dairy Farm Products 0092 .0092 .0002 .0013 .0016 .0016 .1
2 Poultry And Eggs 0077 .0077 .0002 .0006 .001 .001 .07
3 Ranch fFed Cattle 0002 .0002 0 0 .0001 .0001 0
4 Range fFed Cattle 0 0 0 0 0 0 0
5 Cattle Feedlots 0 0 o} 0 0 0 0
6 Sheep, Lambs And Goats .0001 .0001 0 0 0 0 0
7 Hogs, Pigs And Swine 0 0 0 0 0 0 0
8 Other Meat Animal Product 0 0 0 0 0 0 0
9 Miscellaneous Livestock .0022 .0022 .0001 0 0 0 .02
10 Cotton 0 0 0 0 0 0 0
11 Food Grains 0 0 0 0 0 0 0
12 Feed Grains .0076 .0076 .0003 .0036 .0039 .004 .08
13 Hay And Pasture .0011 .0011 .0001 .0002 .0003 .0003 .03
14 Grass Seeds c 0 0 0 0 0 0
15 Tobacco ] [t} 0 0 0 0 0
16 Fruits .0223 .0223 .0004 .0001 .0005 0008 .44
17 Tree Nuts .0027 .0027 0 0 .0001 .0001 .05
18 Vegetables 0124 .0124 .0001 0004 .0005 .0006 .11
20 Miscellaneous Crops 1} 0 0 0 0 0 0
21 0il Bearing Crops o 0 0 0 0 0 0
22 Forest Products .0003 .0003 0 0 0 0 .01
23 Greenhouse And Nursery Pr .0042 .0042 .0002 -.0002 0 0 .13
24 Forestry Products .0048 .0048 .0001 0 .0001 .0002 .03
25 Commercial Fishing .0069 .0069 .0002 .0015 .0016 0017 .15
26 Agricultural, Forestry, F .0044 .0044 0015 -.0013 .0001 .0001 A7
27 Landscape And Horticultur .0029 .0029 .001 .0003 .0013 .0013 .08
28 1Iron Ores 0 0 0 0 0 0 0
31 Gold Ores 0 0 0 0 0 0 0
34 Metal Mining Services .0012 .0012 .0002 .0003 .0005 .0005 .01
35 Uranium-radium-vanadium O 0 0 0 0 0 0 0
37 Coal Mining 0 0 0 0 0 0 0
38 MNatural Gas & Crude Petro .0059 .0059 .0002 .0033 .0035 .0046 .02
40 Dimension Stone o 0 0 0 0 0 0
41 Sand And Gravel 0 0 0 0 0 0 0
42 Clay, Ceramic, Refractory 0 0 0 o 0 0 0
46 Nonmetallic Minerals 0 0 0 0 0 0 0
47 Misc. Normetallic Mineral 0 0 0 o 0 1] 0
48 New Residential Structure 0 0 0 0 0 0 0
49 New Industrial And Commer 0 0 0 0 0 1] 0
50 New Utility Structures 0 0 0 0 0 0 0
51 New Highways And Streets 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Government Facilities 0 0 0 0 0 0 0
55 Maintenance And Repair, R 0 0 0 0 0 0 0
56 Maintenance And Repair Ot 0 0 0 0 0 0] 0
58 Meat Packing Plants .054 .054 .0036 .0012 .0048 0049 .14
59 Sausages And Other Prepar .0323 .0323 .0037 .003 .0067 .0068 .16
60 Poultry Processing .0542 .0542 .0105 .0018 .0122 .0125 .51
63 Condensed And Evaporated .0187 .0187 .002 .0028 .0046 .0046 .06
64 1ce Cream And Frozen Dess .0071 .0071 .001 .0004 .0016 .0016 .03
65 Fluid Milk .0463 .0463 .0048 .0022 .007 .0071 .15
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Canned Specialties

Canned Fruits And Vegetab
Dehydrated Food Products
Pickles, Sauces, And Sala
Frozen Fruits, Juices And
Frozen Specialties

Flour And Other Grain Mil
Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
Shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Narrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Nonwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And FL
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 pPrefabricated Wood Buildi

BBIRERA2EIANBIIIFANIITEIR

.0064
.0351
.0001
.0161
.0009
.0186
.0053

.008
.0017
.0049
.0188
.0346
.0196
.0242
0174

011
.0282
.0093
.007
.0385
.0051
.0016
. 0094
.0166
.0024
.0015
.0041
.0333
.0645
.0017

.0109

.0001
.0018

.014
.0015
.0008
.0025
.0016
.0001

.0017
.0017
.0228
.0014
.0068
-0004
.0019
.0002
.0001
.0006

.0003
.0002

.0011
.0003
.0001

.0001

.0001

.0064
.0351
.0001
.0161
.0009
.0186
.0053

.008
.0017
.0049
.0188
-0346
.01%6
.0242
.0174

011
.0282
.0093

.007
.0385
.0051
.0016
.0094
.0166
.0024
.0015
.0041
.0333
.0645
.0017

.0109

.0001
.0018

.014
.0015
.0008
.0025
.0016
.0001

.0017
.0017
.0228
.0014
.0068
.0004
.0019
.0002
.0001
.0006

.0003
.0002

.0011
.0003
.0001

.0001

.0001

.0008
.0048

0
.0015
.0002
.0025
.0003
.0005

.0003

.002
.0097
.0041
.0038
.0015

.0012
.0045
.0015
.0013
.0052
.0009
.0004
.0009
.0011
.0003
.0007
.0007
.0053
.0061
.0001

.0029

.0005
.0046
.0008
.0002
.0004
.0003

.0002
.0006
.0066
.0004
.0013
.0003
.0007
.0001

.0001
.0001

.0003
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.0014
.0053

.0033
.0001
.0027
.0001
.0014
.0001
.0011
.0011

.012
.0065
.0036
.0036

.0013
.0076
.0027
.0019
.0064
.0013

.0001
.0003
.0003
.0008
.0052
.0284

OO00O0O0O00O

.0022
.0102

.0049
.0003
.0055
.0004
.0019
.0003
0016
.0007
.0217
.0106
.0073
.0051

.0025
.0119
.0042
.0032
.0116

.002
.0004

.001
.0009
.0007

.001
.0015
.0105
.0345
.0008

.0029

-0006
.0067
.0007
.0002
.0006
.0004

.0002
.0004
.0082
.0005
.0023
.0003
.0009
.0001

.0002

.0001

.0004
.0003

Qoo oOo

.0022
.0103

.0049
.0003
.0055
.0004
.0019
.0003
.0016
.0007
.0218
.0107
.0074
.0051

.0025
.0146
.0055
.0052
.0118

.002
.0004

.001

.001
.0007

.001
.0016
.0106
.0424
.0008

.0031%

.0006
.0067
.0007
.0002
.0006
.0004

.0002
.0004
.0084
.0005
.0023
.0003
.0009
.0001

.0002

.0001

.0004
.0003

oO0o0oooo

.02
.23

.06
.01
.11
.02
.03

.01
37
.1
A7
.06

.01
.07

.01

.02

Q
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145 Wood Preserving

146 Reconstituted Wood Produc
147 Wood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
151 Mattresses And Bedsprings
152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspepers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscellaneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related
184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorgesnic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 Synthetic Rubber

193 Cellulosic Man-made Fiber
19% Organic Fibers, Noncellul
195 DOrugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 Surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt Felts And Coating
213 Lubricating Oils And Grea

0

0
.002
.0193
.0103
.0042
.0186
.0002
.0011
.0014
.0054
.002
.0014
.0001
.0022
.0009
0
.0015
.0059
.0183
.0059
.0015
.0003
.0004
.0071
0179
.0005
.0109
.0066
.0115
.0031
.0112
.0009
-0423
.0321
.002
.0018
.0001
.0092
.0012
.0008
.0006
.0023
.0054
0

0
.0002
.0228
.0021
.0022
.0004
0147
.001
.0004
.0001
.0002
.0019
.0037
.0001
0
.0011
1641
0

0
.0012

0

0
.002
.0193
.0103
.0042
.0186
.0002
.0011
.0014
.0054
.002
.0014
.0001
.0022
.0009
0
.0015
.0059
.0183
.0059
.0015
.0003
.0004
.0071
.0179
.0005
.0109
.0066
0115
.0031
0112
.0009
0423
.0321
.002
.0018
.0001
.0092
.0012
.0008
.0006
.0023
.0054
0

0
.0002
.0228
.0021
.0022
.0004
.0147
.001
.0004
.0001
.0002
.0019
.0037
.0001
0
.0011
L1641
0

0
.0012

0

0
.0006
.0062
.0035
.0009
.0042
.0002
.0004
.0006
.0011
.0005
.0005

0

.0006
.0001

.0003
.0009
.0042
.0016
.0005

.0001
.0016
.0054

.0027
.0027
.0029
.0005
.0032
.0002
.0141
.0065
.0007
.0008

.0043
.0004
.0002
.0001
.0002
.0006

.0051
.0003
.0005

.0024
.0001

.0001
.0008

.0001
.0067

.0001

170

0

0
.0004
.0026
.0008
.0003
.0008

.0001

.0012
.0001
.0002

.0002
.0001

.0001
.0007

.002
.0008
.0002

.0012
.0027
.0001
.0021
.0007
.0015
.0006
.0025
.0001
.0068
.0048
.0002
.0002

.01

.0002
.0001
.0004
.0004

.0034
.0007
.0005
.0001
.0052
.0001

.0004
.0001

.0001
.0213

.0003

0

o
.001
.0087
.0042
.0013
.005
.0002
.0006
.0006
.0023
.0006
.0007
.0001
.0009
.0005

.0005
.0016
.0062
.0022
.0006
.0001
.0001
.0027
.0082
.0002
.0049
.0035
-0043
.0016
.0057
.0004
.0209
0113
.0011

.001

.0053
.0004
.0004
.0003
.0007

.001

.0087
.001
.001

.0002

.0075

.0o003

.0006
.0008

.0003
.028

.0004

.
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-
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275 Tires And Inner Tubes
217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis
222 Footwear Cut Stock

224 Shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Nonmetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometal lurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 Iron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Aluminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscellaneous Metal Work
289 Screw Machine Products An
290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

.0138
.0002
.0001
.0105
.0244

0

0
.0049
.0011
.0001
.0013

.0005
.0002
.0001
.0034
.0011
.0002
.0005

.0003
.0047

.0001

.0009
0
0
0

.0048 .0019
0 0

0 0
.003 .0017
.0062 .0046
0 0

0 0
.0015 .0004
.0002 .0001
0 0
.0004 .0001
0 0

0 0

0 0

0 0

0 0

t] 0
.0001 0
0 0

0 0

0 0

0 0
.0028 .0014
.0002 .0001
.0003 .0005
0 0
.001 .0002
.0001 0
0 0

0 0
.0002 0
0 0

1} 0

0 0

0 0
.0002 .0001
0 0

0 0

0 0

0 0
.0003 0
0 0

0 0

0 0

0 0

0 0

0 0

0 0
.0002 .0001
.0001 0
0 0
.0009 .0004
.0002 .0001
.0001 0
0002 0
0 0
.0002 0
.0013 .0006
0 0

0 0

0 1]
.0004 .0001
0 0

0 0

0 0
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.0003
.0001
.0001
.0013
.0006
.0001
.0002

.0002
.0019

.0005
0
0
0

OO0 0O00OO0O

.0003
.0001
.0001
.0014
.0006
.0001
.0002

.0002
.002

.0005
0
0
0

.01
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294 Metal Stampings, N.E.C.
295 Plating And Polishing

296 Metal Coating And Allied
297 Small Arms Ammunition
298 Ammunition, Except For Sm
301 Industrial And Fluid valv
303 Pipe, Valves, And Pipe Fi
304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 Special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 MWoodworking Machinery

328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors

333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators

358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
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370 Radio And Tv Receiving Se
371 Phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure El
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 Surgical Appliances And S
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Menufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services

.0053
.0005
-0013
.0196
.0001
.0004
.0001
.0014
.003
.0005
.0021
.0003
.0048
.212
.0083
.0069
.0001
.0008
.0002
.0009
.0137
.0102
.0002
0
.0196
.0007
.0169
.0014
0
.0224
0
.0005
.0014
.0255
.6184
.1315
0

0
.0057
.0403
.0015
.0035
.0003
.0006
.0003
.0041
.0025
.0021
.0016
0199
.0003
.0009
0
.0004
.0002
0
.0026
.0188
.0202
.07
.0081
.1462
.021
.0148
.006

.0053
.0005
.0013
.0196
.0001
.0004
.0001
.0014

.003
.0005
.0021
.0003
.0048

212
.0083
.0069
.0001
.0008
.0002
.0009
.0137
.0102
.0002

.0196
.0007
.0169
.0014

.0224

.0005
.0014
.0255
.6184
L1315

.0057
.0403
.0015
.0035
.0003
.0006
.0003
.0041
.0025
.0021
.0016
.0199
.0003
.0009

.0004
.0002

.0026
.0188
.0202
071
.0081
.1462
.021
.0148
.006

.0015
.0002
.0003
.0051

.0002
.0001
.0003
.0006
.0001
.0006

.0014

.023
.0028
.0015

.0004
.0001
.0004
.0056

.003

.0052
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.0006
.0002
.0004
.0123
.0001
.0002

.0004
.0003
.0001
.0006
.0001
.0013
.0437
.0042
.0022

.0004
.0001
.0005
.0079

.006
.0001

.0037
.0001
.0097
.0007

.0136

.0002
.0007
0111
2677

.048

.003
.0209
.0003
.0012
.0001
.0001
.0001
.0012

.001
.0005

.0094
.0001
.0002

.0001
.0001

.0011
.0116
.0129
.0406
.0026
.0728
.0137
.0082
.0033

.0006
.0002
.0004
.0124
.0001
.0002
.0001
.0004
.0003
.0001
.0006
.0001
.0013

-0045
-0023

.0004
.0001
.0005
.0079

.006
.0001

.0037
.0001
.0098
.0007

.0137

.0002
.0007
.0112
.2695
.0483

.003
-0211
.0003
.0012
.0001
.0001
.0001
.0012

.001
.0005

.0095
.0001
.0002

.0001
.0001

.0011
.0123
.0132
.0425
.0026
.0802
.0143
.0085
.0033



441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade

448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscellaneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwel l ings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscellaneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related S
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
503 Business Associations
504 Labor And Civic Organizat
505 Religious Organizations
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506 Engineering, Architectura .0299 .0299 .0154 .0017 .0172 .0172 .52
507 Accounting, Auditing And .0423 .0423 .0146 .0134 .0282 .0282 .64
508 Management And Consulting .6554 .6554 .354 .0603 4143 418 12.28
509 Research, Development & T o 0 0 0 0 0 0
510 Local Government Passenge .0025 .0025 .0036 -.0017 .0019 .0019 .16
511 State And Local Electric .0055 .0055 .0007 .0013 .002 002 .02
512 Other State And Local Gov .2791 .2791 .0583 .0589 175 1176 1.89
513 U.S. Postal Service .0488 .0488 .0484  -.0021 .0461 L0461 1.19
514 Federal Electric Utilitie 0 0 0 0 0 0 0
515 Other Federal Government .0474 .0474 0235 .0125 .0365 0365 1.46
519 Federal Govermment - Mili 0 0 0 0 0 0 0
520 Federal Government - Non- 0 0 ] 0 0 0 0
522 State & Local Government 0 0 0 0 0 0 0
523 State & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr -.0172 -.0172 0 -.0982 -.0982 -.0982 0
525 Household Industry-low In 0 0 0 0 0 0 0
528 Inventory Valuation Adjus 0 0 0 0 0 0 0

TOTAL 2.2926 6.6946 7.6041 230.8

13.020 13.020 4.3974
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College of Veterinary Medicine, Blacksburg
Indirect effects

Final TIO Employee Property Total POW Value Emp.

Industry bemand Comp Inc. Income Income Added
(MM$)  (SMM) (SMM) (SMM) (SMM) (SMM) #)
1 Dairy Farm Products 0 .0176 .0003 .0026 .0029 .0029 .2
2 Poultry And Eggs 0 .0341 .001 .0032 .004 .0043 .35
3 Ranch Fed Cattle 0 .0213 .0025 L0047 .0074 .0093 .52
4 Range Fed Cattle 0 .0044 .0003 .0008 .0011 .0015 .1
5 Cattle Feedlots 0 .0047 .0004 .0008 .0014 .0018 .11
6 Sheep, Lambs And Goats 0 .0071 .0006 .0014 .002 .0026 .16
7 Hogs, Pigs And Swine 0 .004 .0005 .0008 .0014 .0018 .09
8 Other Meat Animal Product 0 .0002 (o] 0 .0001 .0001 0
9 Miscellaneous Livestock 0 .0006 o] 0 0 0 0
10 Cotton 0 0 0 1] 0 0 0
11 Food Grains 0 .0003 0 .0001 .0001 .0002 .01
12 Feed Grains 0 .0018 .0001 .0008 .0008 .0009 .01
13 Hay And Pasture 0 .0012 .0001 .0002 .0003 .0004 .03
14 Grass Seeds 0 0 0 0 0 0 0
15 Tobacco 0 .0002 0 0 0 0 0
16 Fruits 0 .0037 .0001 0 .0001 .0001 .07
17 Tree Nuts 0 0 0 0 0 0 0
18 Vegetables 0 .017 .0002 .0005 .0007 .0008 .14
20 Miscellaneous Crops 0 0 0 0 0 0 0
21 0Oil Bearing Crops 0 .0027 0 .0001 .0001 .0002 .02
22 Forest Products 0 0 0 0 0 0 0
23 Greenhouse And Nursery Pr 0 .01 .0005 -.0005 0 0o .3
24 Forestry Products 0 0 0 0 0 0 0
25 Commercial Fishing 0 .0024 0 .0004 .0004 .0004 .04
26 Agricultural, Forestry, F 0 .0054 .0019 -.0017 .0002 .0002 .21%
27 Landscape And Horticultur 0 .0338 .0103 .0042 .0145 0145 .75
28 1Iron Ores 0 0 (4] 0 0 0 0
31 Gold Ores 0 0 0 0 0 0 0
34 Metal Mining Services 0 0 0 0 0 0 0
35 Uranium-radium-vanadium O 1] 0 0 0 0 0 0
37 Coal Mining 0 .0051 .0023 .0009 .0033 .0039 .05
38 Natural Gas & Crude Petro 0 .0007 0 .0003 .0003 .0005 0
40 Dimension Stone 0 .0004 .0001 .0001 .0003 0003 (]
41 Sand And Gravel 0 0 0 0 0 0 1]
42 Clay, Ceramic, Refractory 0 0 0 0 0 0 0
46 Nonmetallic Minerals 0 0 0 (o] 0 0 0
47 Misc. Nonmetallic Mineral 0 .0001 0 0 0 0 0
48 New Residential Structure 0 0 0 0 0 0 0
49 New Industrial And Commer 0 0 0 0 0 o] 0
50 New Utility Structures 0 1] 0 0 0 [« 0
51 New Highways And Streets 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Goverrnment Facilities 0 0 0 0 0 1] 0
55 Maintenance And Repair, R 0 .0847 0307 .0042 .0349 .0355 1.42
56 Maintenance And Repair Ot 0 .2431 .1267 .0314 .1581 159 5.16
58 Meat Packing Plants 0 .0188 .001 .0004 .0017 .0017 .05
59 Sausages And Other Prepar 0 .0016 .0001 .0001 .0003 .0003 0
60 Poultry Processing o .0103 .0021 .0002 .0023 .0026 .08
63 Condensed And Evaporated 0 .0072 .0006 .001 .0016 .0016 .01
64 lce Cream And Frozen Dess 0 .0023 .0002 .0001 .0004 0006 .01
65 Fluid Milk 0 .004 .0004 .0002 .0005 .0005 .01
66 Canned Specialties 0 0 0 0 v} 0 0
67 Canned Fruits And Vegetab 0 .0003 0 0 0 0 0
68 Dehydrated Food Products 1] 0 0 0 0 0 1]
69 Pickles, Sauces, And Sala 0 .0003 0 0 .0001 .0001 0
70 Frozen Fruits, Juices And 0 0 0 0 0 0 0
71 Frozen Specialties o .0011 .0001 .0001 .0002 .0002 (1]
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Flour And Other Grain Mil
Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
shortening And Cooking 0i
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobecco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Marrow Fabric Mills

110 Womens Hosiery, Except So
111 Mosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Morwoven Fabrics

123 Textile Goods, N.E.C

124 Apperel Made From Purchas
125 Curtains And Draperies
126 wousefurnishings, N.E.C
127 Textile Bags

128 Canwvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sammills And Planing Mill
135 Mardwood Dimension And FL
136 Special Product Sauwmills,
137 millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 YWood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 pPrefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 wood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
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151 Mattresses And Bedsprings
152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscellaneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellul
195 Drugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 Nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt Felts And Coating
213 Lubricating Oils And Grea
215 Tires And Inner Tubes
217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis
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222 Footwear Cut Stock

224 shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Normetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 1ron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Aluminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscellaneous Metal Work
289 Screw Machine Products An
290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

294 Metal Stampings, N.E.C.
295 Plating And Polishing

296 Metal Coating And Allied
297 Small Arms Ammunition
298 Ammunition, Except For Sm
301 Industrial And Fluid Valv
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303 Pipe, Valves, And Pipe Fi
304 Miscel laneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 Special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 Woodworking Machinery
328 pPaper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 special Industry Machiner
332 Pumps And Compressors
333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators

358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 Phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
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377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehictes

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure El
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 Surgical Appliances And S
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Mater Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Mater Supply And Sewerage
446 Sanitary Services And Ste
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.0439
.0075
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447 Wholesale Trade

448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apperel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscel laneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Omner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscel laneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscel laneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related $
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
503 Business Associations

504 Labor And Civic Organizat
505 Religious Organizations
506 Engineering, Architectura
507 Accounting, Auditing And
508 Management And Consulting
509 Research, Development & T
510 Local Government Passenge
511 State And Local Electric
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512 Other State And Local Gov 0 .0609 .0127 .0129 .0256 0256 .42
513 U.S. Postal Service 0 .0613 .0609 -.0029 .0582 .0582 1.48
514 Federal Electric Utilitie [y 0 0 0 0 0 0
515 Other Federal Goverrment 0 .007 0035 .002 .0055 .0055 .22
519 Federal Government - Mili 0 0 0 0 0 0 0
520 Federal Government - Non- 1] 0 0 0 0 0 0
522 State & Local Government 0 0 0 0 0 1] 0
523 State & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr 0 o 0 0 1] 0 0
525 Household Industry-low In 0 0 0 0 1] 0 0
528 Inventory Valuation Adjus 0 0 0 0 0 0 0

TOTAL C 4.1317 1.461 9024 2.3722 2.5149 64.98
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College of Veterinary Medicine, Blacksburg
Induced effects

Final TIO Employee Property Total POW Value Emp.

Industry Demand Comp Inc. Income Income Added
(MMS)  (SMM) (3MM) ($MM) (SMM) (SMM) #)
1 Dairy Farm Products .0092 .0214 .0004 .0032 .0037 .0037 .24
2 Poultry And Eggs 0117 .0194 .0005 .0017 .0023 .0026 .19
3 Ranch Fed Cattle .0004 .0249 .003 .0055 .0085 .0107 .58
4 Range Fed Cattle 0 .0051 .0004 .0009 .0015 .0018 .12
5 Cattle Feedlots 0 .0055 .0005 .001 .0016 .0021 .12
6 Sheep, Lambs And Goats .0002 .0081 .0007 .0018 .0025 .0031 .21
7 Hogs, Pigs And Swine 0 .0049 .0005 .001 .0016 .0021 .1
8 Other Meat Animal Product 0 .0002 0 0 0 0 0
9 Miscellaneous Livestock .001 .0015 0 0 0 o0 .0
10 Cotton 0 0 0 0 0 0 0
11 Food Grains 0 .0002 0 0 0 0 0
12 Feed Grains .0004 .0018 0 .0008 .0009 .0009 .02
13 Hay And Pasture 0 .0009 0 .0002 .0002 .0003 .02
14 Grass Seeds 0 0 ] 0 0 o] 0
15 Tobacco 0 .0002 0 0 0 0 0
16 Fruits .0004 .0012 0 0 0 0 .02
17 Tree Nuts 0 0 0 0 0 0 0
18 Vegetables .0055 .0136 .0002 .0004 .0005 .0007 .1
20 Miscellaneous Crops 0 0 ¢ 0 0 0 0
21 0Oil Bearing Crops 0 .001 o 0 0 0 0
22 Forest Products 0 0 0 0 0 0 0
23 Greenhouse And Nursery Pr .0022 .0093 .0004 -.0005 0 0 .29
24 Forestry Products 0 0 0 0 0 0 0
25 Commercial Fishing .0007 .0012 0 .0002 .0002 .0002 .02
26 Agricultural, Forestry, F .0012 .0034 .0011 -.001 .0002 .0002 .12
27 Lendscape And Horticultur .0004 .0367 .01 .0046 .0155 .0155 .81
28 |lron Ores 0 0 0 0 o] 0 0
31 Gold Ores 0 0 0 0 0 0 0
34 metal Mining Services 0 0 0 0 0 0 0
35 Uranium-radium-vanadium O 0 0 0 0 0 0 (]
37 Coel Mining 0 .0045 .0022 .0008 .003 .0034 .04
38 uatural Gas & Crude Petro .001 .0016 0 .0008 .0009 .0012 1]
40 Dimension Stone 0 .0004 .0002 .0002 .0002 .0002 0
&1 Sand And Gravel o] 0 0 0 0 0 0
42 Clay, Ceramic, Refractory 1} 0 0 0 0 0 0
&6 Normetallic Minerals 0 0 0 0 0 0 0
47 misc. Normetallic Mineral 0 0 0 0 0 0 0
48 New Residential Structure 0 0 0 0 0 0 0
49 Mew Industrial And Commer 0 0 0 0 0 0 0
S0 Mew Utility Structures 0 0 0 0 0 0 0
51 Mew Highways And Streets 0 0 0 0 0 0 0
S3 Mew Mineral Extraction Fa 0 0 0 0 1] 0 0
54 New Government Facilities 0 0 0 0 0 0 0
S5 Maintenance And Repair, R 0 .0931 .0336 .0046 .0382 .0388 1.55
56 maintenance And Repair Ot 0 .2198 1147 .0286 L1431 .1438 4.63
58 Meat Packing Plants .077 .0868 .0055 .0021 .0077 .0079 .23
59 Ssusages And Other Prepar .0063 .0076 .0008 .0007 .0016 .0016 .03
60 Poultry Processing .0061 .0121 .0024 .0003 .0028 .0028 .1
&3 Condensed And Evaporated .0095 .0143 .0015 .002 .0035 .0035 .03
64 Ice Cream And Frozen Dess .0054 .0073 .001 .0004 .0016 .0016 .02
65 Fluid Milk .0328 .0361 .0037 .0018 .0055 .0055 .11
66 Canned Specialties .0001 .0002 0 0 0 0 0
67 Canned Fruits And Vegetab .0022 .0025 .0002 .0003 .0007 .0007 .02
68 Dehydrated Food Products 0 0 0 0 0 0 0
69 Pickles, Sauces, And Sala .0007 .0008 0 .0002 .0002 .0002 0
70 Frozen Fruits, Juices And 0 0 0 [ 0 1] o
71 Frozen Specialties .0007 .0016 .0002 .0002 .0004 .0004 0
72 Flour And Other Grain Mil .0002 .0003 0 0 0 0 0
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Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
Shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
97 Canned And Cured Sea Food
98 Prepared Fresh Or Frozen
99 Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Narrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Nonwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And Fl
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 Prefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 Mood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
151 Mattresses And Bedsprings

RRRE28BRRBIAYFA

.0004

.0008
.0018
.0309
.0255
.0038
.0016

.0007
.0032
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.0074
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.0005
.0035
.0074
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.0022
0177
.0698

.002

.0194
.0002

.0049
.0724
.0055
.0025
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.0018
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.0233
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.0021
.0049
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.0008

.0085
.0743
.0056
.0124
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-1164
.0016
.0089
.0007
.0007

.001
.0098
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.0011
.0037
.0024
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152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture
155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscel laneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 Synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellul
195 Drugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 Surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 Nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt Felts And Coating
213 Lubricating Oils And Grea
215 Tires And Inner Tubes
217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscel laneous Plastics Pr
221 Leather Tanning And Finis
222 Footwear Cut Stock
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224
226
229
230
231
232
233
235
237
239
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
261
262
263
264
265
267
268
269
270
27
272
273
275
276
277
278
280
281
282
283
284
285
286
287
288
289
290
291
292
294
295
296
297
298
301
303

Shoes, Except Rubber
Luggage

Leather Goods, N.E.C
Glass And Glass Products,
Glass Containers

Cement, Hydraulic

Brick And Structural Clay
Clay Refractories
Vitreous Pltumbing Fixture
Fine Earthenware Food Ute
Pottery Products, N.E.C
Concrete Block And Brick
Concrete Products, N.E.C
Ready-mixed Concrete

Lime

Gypsum Products

Cut Stone And Stone Produ
Abrasive Products
Asbestos Products
Minerals, Ground Or Treat
Mineral Wool

Nonclay Refractories
Nommetallic Mineral Produ
Blast Furnaces And Steel
Electrometal lurgical Prod
Steel Wire And Related Pr
Cold Finishing Of Steel S
Steel Pipe And Tubes

Iron And Steel Foundries
Primary Aluminum

Primary Nonferrous Metals
Secondary Nonferrous Meta
Copper Rolling And Drawin
Aluminum Rolling And Draw
Nonferrous Wire Drawing A
Aluminum Foundries

Brass, Bronze, And Copper
Nonferrous Castings, N.E.
Metal Heat Treating
Primary Metal Products, N
Metal Cans

Cutlery

Hand And Edge Tools, N.E.
Hand Saws And Saw Blades
Hardware, N.E.C.

Plumbing Fixture Fittings
Heating Equipment, Except
Fabricated Structural Met
Metal Doors, Sash, And Tr
Fabricated Plate Work
Sheet Metal Work
Architectural Metal Work
Prefabricated Metal Build
Miscel laneous Metal Work
Screw Machine Products An
Iron And Steel Forgings
Nonferrous Forgings
Automotive Stampings
Metal Stampings, N.E.C.
Plating And Polishing
Metal Coating And Allied
Small Arms Ammunition
Ammunition, Except For Sm
Industrial And Fluid valyvy
Pipe, Valves, And Pipe Fi
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304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 Woodworking Machinery
328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors

333 Batl And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Keating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators
358 carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 Phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
377 Semiconductors And Relate
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378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure El
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 surgical Appliances And §
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Yatches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Mater Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade
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448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscellaneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscellaneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, 8an
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related §
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
503 Business Associations

504 Labor And Civic Organizat
505 Religious Organizations
506 Engineering, Architectura
507 Accounting, Auditing And
508 Management And Consulting
509 Research, Development & T
510 Local Government Passenge
511 State And Local Electric
512 Other State And Local Gov

.0876
.2261
.3073
.3232
.0817
.1205
.3279
.2858
.3394
.0558
.0294
.297
0
1.2291
.5728
-1452
.0342
.0097
.0566
.0214
.0307
0
.0049
.0206
.0056
.0041
.0037
0
.0002
.0041
.014
.2373
.0232
.0233
.0051
.0203
.0068
.0182
.004
.0035
.0505
0175
5141
.0665
.T437
.1283
1224
0431
.0889
.0372
.0183
.0187
.0357
.0368
.0548
.0136
0471
.1056

v}
.0008
0
0
.0024
.0051
.1604

.0889
.226
.3135
.3275
.0889
.122
.3399
.2861
.3822
.0834
.0567
.3308
L1277
1.2291
1.0362
.1703
0479
.0097
.0566
.0214
.0321
.0142
.0822
.0236
.0423
.0184
.0395
1047
.0129
.0199
.0148
247
.0323
.0233
.0162
.0403
.0097
.0182
.0081
.0037
.0509
.0209
5141
.0665
.T437
.1337
1954
0431

.0376
.0193
.0187
.0357
.0368
.0556
0471
0471
.1056
.0016
.0499

.0428
.0027
.0079
.2125

.054
.1294
.163
1793
.0383

.2139
.1515
.1503
.0608
.0282
1269
.0517

.0735
.0822
.0253
.0035
.0258
.0087

.007
.0074
.0312
.0105

.022
.0051
.0306
.0499
.0095
.0046

.0447
.008
.0021
.0051
.0101
.0039
.0034
.0062
.0009
.0206
.0132
.2941
.05
.2882
.0456
.0803
.0245
.0369
.0129
.oos7
.0141
.0273
.0228
.0191
.0208
.0325
.0049
.0008
0173
.0368
.023
.0037
.001
.0443

190

.0055
.02
0406
.0355
L0172
.0122
-.0344
.0354

.0057
-.0325
.0438
7125
.5907

.017
.0024
.0027

017
.0028
.0113
.0012
.0293
.0025
.0094

.009
.0041
.0221
.0007
.0061
.0051
.0316
.0059
-0019
.0053
.0009
.0002
.0016
-.0016
.0014
.0157
.0039

-.003
.0241
0174

.068
.0008
.0019
.0028

.0038

.0002
.0003
.0032

1]
.0158
.0061
.0049

-.0018
.0018
.045

.0596
-1493
.2038

215
.0556
.0805
1791
.1875
L2411
.0139

.034
.0941
.0957
7125

.099
.0276
.0059
.0426
0112
.0187
.0089

.061

.013
.0314
.0141
.0345
.0722
.0089
.0107
.0094
.0766
.0141

.004
.0104

01
.0037
.0051
.0049
.0025
-0366

.009
3771
.0467
3127
.0635
L1479
.0255
.0387
.0155
.0087
.0101
.0273
.0228
.0192
.0212
.0359
.0049
.0008
.0328
.0428
.0278
.0018

.003
.0895

.0728
.1824

244
.2599
.0655
.0968

.209
.2232

247
.0148
.0342
14617
.0968
.9592
.7998
.1153
.0278
.0061
.0428
.0113

.019
.0089
.0612
0134
.0315
.0142
.0346
.0726
.0089
.0113
.0097
.0794
.0143

.004
.0104
.0111
.0037
.0053
.0051

.003

.037
.0093
.3793
L0473
3134
-0639
-1498
.0255
.0387
.0155
.0087
.0101
.0273
.0228
.0192
.0214
.0399
.0049
.0008
.0328
.0432
.0281
.0018

.003
.0896

.93
35
46
.12
.07
2.88
1.54
7.27
3.86
12.81
2.41
2.81
2.03
2.14
.85
.56
1.5
1.48
1.7
1.07
.65
2.76
49
.02

1.26
79

.02
1.46



513 U.S. Postal Service 0167 .0647 .0642 -.003 .0613 .0613 1.55
514 Federal Electric Utilitie 0 0 0 0 0 0 0
515 Other Federal Government .0336 .0387 .0196 .0103 0296 .0296 1.2
519 Federal Government - Mili 0 0 0 0 0 0 0
520 Federal Government - Non- 0 1] 0 0 0 0 0
522 State & Local Government 0 0 0 0 0 0 0
523 State & Local Government 0 0 0 0 1] 0 0
524 Rest Of The World Industr 0 0 0 0 0 0 0
525 Household Industry-low In .0287 .0287 .0299 -.0012 .0287 .0287 4.68
528 Inventory Valuation Adjus 0 0 0 0 1] 1]

TOTAL 9.3712 12.286 4.1941 2.5922 6.794 7.6468 223.4
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College of Veterinary Medicine, Blacksburg
Total effects

Final TIO Employee Property Total POW Value Emp.

Industry Demand Comp Inc. Income Income Added
(MMS) (SMM) ($MM) (SMM) (SMM) (SMM) #)
Dairy Farm Products .0187 .0486 .001 .0071 .0084 .0085 .53
Poultry And Eggs 0194 0612 .0017 .0054 .0074 .0076 .63
Ranch Fed Cattle .0006 .0464 .0056 .0102 .0159 .0201 1.11
Range Fed Cattle 0 .0095 .0008 .0017 .0028 .0035 .24
Cattle Feedlots .0001 .0101 .001 .0017 .003 .0038 .26
sheep, Lambs And Goats .0003 .0153 .0013 .0032 .0048 .0059 .36
Hogs, Pigs And Swine 0 .0088 .0011 .0017 .0031 .0039 .2
Other Meat Animal Product 0 .0004 0 0 .0001 .0002 0
Miscellaneous Livestock .0033 .0044 .0001 0 0 .0001 .04
Cotton 0 0 0 0 0 0 0
Food Grains 0 .0005 0 .0001 .0004 .0004 .01
Feed Grains .0081 .0113 .0004 .0053 .0056 .0058 .12
Hay And Pasture .0011 .003 .0002 .0006 .0009 .0011 .1
Grass Seeds o 0 o 0 4] 0 0
Tobacco 0 .0004 0 0 0 0] 0
Fruits .0229 .0275 .0005 .0001 .0008 .0009 .55
Tree Nuts .0027 .0027 0 0 .0001 .0001 .05
Vegetables L0179 .0428 .0005 .0016 .0022 .0024 .36
Miscellaneous Crops 1] 0 0 0 0 0 1]
0il Bearing Crops .0002 .0041 .0001 .0001 .0001 .0003 .02
Forest Products .0003 .0004 0 0 g o .01
Greenhouse And Nursery Pr .0064 .0238 .0012 -.0013 0 0 .7
Forestry Products .0048 .0049 .0001 0 .0001 .0002 .03
Commercial Fishing .0076 .0105 .0002 .0021 .0024 .0024 .23
Agricultural, Forestry, F .0056 .0132 .0048 -.004 .0005 .0005 .53
Landscape And Horticultur .0034 .0734 .0224 .0091 .0315 .0315 1.63
Iron Ores 0 ] 0 0 0 0 0
Gold Ores 0 0 0 0 0 0 0
Metal Mining Services .0012 .0012 .0002 .0003 .0005 .0005 .01
Uranium-radium-vanadium O 0 0 0 V] 0 0 0
Coal Mining 0 .0093 .0047 .0017 .0065 .0072 .1
Natural Gas & Crude Petro .0072 .0084 .0004 .0044 .0048 .0064 .03
Dimension Stone 0 .0009 0003 .0003 .0005 .0005 0
Sand And Gravel 0 4] 4] 0 0 0 0
Clay, Ceramic, Refractory 0 0 0 0 0 0 0
Nonmetallic Minerals 0 0 0 0 1] 0 0
Misc. Nonmetallic Mineral 0 .0001 0 0 .0001 .0001 0
New Residential Structure 0 0 0 0 0 0 0
New Industrial And Commer 0 0 0 0 0 0 0
New Utility Structures o 0 0 0 0 0 0
New Highways And Streets 0 0 0 0 0 0 0
New Mineral Extraction Fa 0 0 0 0 0 0 0
New Government Facilities 0 4] 1] 0 0 0 0
Maintenance And Repair, R 0 777 .0644 .0089 0733 0746 2.99
Maintenance And Repair Ot 0 .4628 .2415 .0603 .3016 .3028 9.78
Meat Packing Plants 1313 1596 .0101 .0037 .0142 0146 44
Sausages And Other Prepar .0386 .0417 .0046 .0038 .0086 .0087 .2
Poultry Processing .0603 .0764 .015 .0024 .0174 0177 .72
Condensed And Evaporated .0282 .0399 .0042 .0056 .01 .0101 .1
Ice Cream And Frozen Dess .0125 .0168 .0023 .001 .0035 .0036 .06
Fluid Milk .0792 .0865 .0089 .0044 .0132 .0136 .28
Canned Specialties .0065 .0066 .0008 .0014 .0022 .0022 .02
Canned Fruits And Vegetab .0374 .0379 .0052 .0057 .0109 01 .25
Dehydrated Food Products .0001 .0001 0 0 0 0 0

Pickles, Sauces, And Sala .0168 .0175 .0016 .0036 .0052 .0052 .06
Frozen Fruits, Juices And .0009 .0009 .0002 .0001 .0003 .0003 .01
Frozen Specialties .0192 .0211 .0029 .0031 .0061 .0062 .12
Flour And Other Grain Mil .0055 .0057 .0003 .0001 .0004 .0004 .02
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Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
Shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Narrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Nomwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And Fl
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 Prefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 Wood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
151 Mattresses And Bedsprings

BEIRIRE28IARRBIIYNN

.0086
.0017
.0059
.0224

.049
.0283
.0194
.0024
.0129
.0324
.0101

.0469
.0056
.0019
.0128
.0214
.0133
.0022
.0066
.0649
.1362
.0039
.0094
.0476
.0028
.0001
.0117

.089
.0071
.0153
.0097
.0021
.0001

.002
.0017
.1397
.0035
.0161

.002

.003
.0012
.0145
.0027
.0031
.0085

.0027
.0007
.0029
.0001
.0013
.0014

.0001

.002
.0033

.008
.0526
.0229
.0092
.0256

.0005

.0003
.0023

019
.0104
.0043
.0017
.0005
.0013
.0051
.0016
.0013
.0062
.0009
.0004
.0013
.0013
.0021

.001
.0012
.0104
.0126
.0004
.0008
.0128

.001

.0032
.0296

.004
.0028
.0018
.0003

.0002
.0006
.0407
.0009
.0033
.0008
.001
.0005
.0034
.0005
.0003
.0016

.002

.0006
.0002
.0006

.0002
.0003

.0002
.0005
.0025
.0169
.0077

.002
.0058
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.0014
.0001
.0014
.0016
.0235
.0162
.0041
.0039
.0004
.0016
.0085
.0029
.0019
.0078
.0013

.0001
.0017
.0003
.0013
.0101

.0013
.0004

.0004

.0005
.013
.0003
.001
-0005
.0001

.0002
.0107
.0003
.0022

.0007

.001
.0004
.0003
.0003
.0003

.0001

[=NoNoNoN-)

.0002
.0003
.0014
.0065
.0018
.0007

.001

.002
.0003

.002
.0007
.0428
.0266
.0086
.0056
.0002
.0028
.0138
.0045
.0032
0141
.0022
.0004
.0013
.0012
.0036
.0013
.0025
.0207
.0725
.0017
.0014
.0128
.0005

.0039
.0426
.0036
.0038
.0022
.0005

.0002
.0004
.0516
.0012
.0056
.0007
.0015
.0005
.0046

.001
.0007
.0021
.0021

.001
.0006
.0006

.0002
.0005

.0004

.001
.0039
.0236
.0097
.0029
.0068

.0021
.0004

.002
.ooog

.043
.0267
.0086
.0057
.0002

.003
.0166
.0062
.0054
.0143
.0022
.0004
.0013
.0012
.0037
.0013
.0025
.0208
.0892
.0017
.0014
.0132
.0006

.0039
.0429
.0036
.0039
.0025
.0005

.0002
.0004
.0519
.0012
.0056
.ooog
.0015
.0005

.001
.0008
.0021
.0022

.001
.0006
.0006

0

.0002
.0005

.0004

.001
.003¢9
.0238
.0097
.0031
.0068

.02
.12
.03
.07
.04
.05
.38

.02
.57
.05

.21
1.54
.2
-1

.01

.02
2.81
.05
.18
.03
.07
.03

.39

.27



152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscel laneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 Synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellul
195 brugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 Surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 Nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt Felts And Coating
213 Lubricating Oils And Grea
215 Tires And Inner Tubes
217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis
222 fFootwear Cut Stock

.0002
.0015
.0014
.0054

.002
.0014
.0001
.0022
.0011

.0015
.0059
.0222
.0061
.0015
.0003
.0004
.0071
.0179
.0005

0N
.0129
.0151
0111
.0112
.0017
.0467
.0321
.0022
.0018
.0001
.0094
.0012
.0008
.0007

.003
.0064

.0002
.0004
.0727
.0032
.0038
.0017
.0413

.001
.0004
.0001
.0003
.0021
.0043
.0001

.0028
.1876

.0014
.0138
.0002
.0001
.0107
.0249

.0002
.0015
.0014

.006
.0024
.0017
.0001
.0022
.0016

.0016
.0063
.0733
.0067
.0017
.0004
.0006
.0071
0179
.0005
0m
.1095
.0363
.0135
.0157
.0076
.1356
.0381
.0042
.0019
.0016
0114
.0028
.0012
.0045
.0172
.0412

.0015
.0224
-1039
.0032
.0039
.0025
.0441
.0012
.0004
.0025
.0033
.0025
.0065
.0019
.0045
.0108
.2059
.0015
.0015
.0019
.0138
.0002
.0002
.0116

.027
.0001
.0002

.0002
.0006
.0006
.0012
.0005
.0006

.0006
.0001

.0004

.001
.0171
.0018
.0005

-0001
.0016
.0054

.0028
0444
.0088
.0028
.0043
.0022
.0458
.0076
.0014
.0008
.0007
.0053
.0008
.0002
.0011

.002
.0046

.0005
.0057
.0234
.0005
.0009
.0002
.0073
.0001
.0001
.0003
.0003
.0002
.0014
.0006
.0009
.0019
.0083
.0001
.0001
.0001
.0048

.0033
.0068
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0
.0001

.0013
.0001
.0002

-0003
.0004

.0001
-0008
.0081
.0008
.0002

.0012
.0028
.0001
.0022
.0118
.0051
.0034
.0033
.0014
.0218
.0056
.0004
-0002
.0002
.0012

.0003
.0011
.0037
.0033

.0002
.0017
.0157

.001
.0009
.0006
.0157
.0001

.0003
.0005
.0001

.0002

.001
.0269
.0003
.0001
.0005
.0019

.0019
.0052
0
0

.0002
.0008
.0006
.0025
.0007
.0009
.0001
.0009
.0008

.0005
.0016
.0255
.0026
.0007
.0001
.0001
.0027

.0002

.005
.0561
.0139
.0065
.0079
.0037
.0676
.0134
.0021

.001

.001
.0065

.001
.0005
.0026
.0061
.0083

.0006
.0076
.0392
.0014
.0018
-0009
.0229
.0004

.0003
.0001
.0008
.0016
.0007
.0012
.0031

.035
.0004
.0003
.0006
.0067

.0001
.0052
.0118
0
0

.0002
.0008
.0006
.0025
.0007
.0009
.0001
.0009
.0008

.0005
.0017
.0258
.0026
.0007
.0001
.0001
.0028

.0002
.0051
.0565
.0139
.0065
.0081
.0037

.068
.0136
.0021

.001

.001
.0065
.0012
.0005
.0026
.0062
.0085

.0006

.008
.0398
.0014
.0018
.0009
.0229
.0004

.0004
.0001
.0009
.0016
.0007
.0012
.0032
.0452
.0004
.0003
.0006
.0073

.0001
.0053
.0119
0
1]

.01
.03

.03
.02

.03

.01
.02
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224 Shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Reedy-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Nonmetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 1ron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Aluminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscel laneous Metal Work
289 Screw Machine Products An
290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

294 Metal Stampings, N.E.C.
295 Plating And Polishing

296 Metal Coating And Allied
297 Small Arms Ammunition
298 Ammunition, Except For Sm
301 Industrial And Fluid valv
303 Pipe, valves, And Pipe Fi

.0133
.0034
.0004
.0091
.0002

.0016
0
0
.0001
0
0
0

.0043
.0006
.0003
.0067

.0013
.0006

.0019

3
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.0013
.0003
.0003
.0023
.0006
.0001
.0002

.0004
.0019

.0011
0

.0005
.0012
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.0005
.0002
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304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 Special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 Woodworking Machinery

328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors

333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators

358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
377 Semiconductors And Relate

.0007
.0004

.002
.0001
.0004
.0003

.0001
.0001

.0001
.0001

.0001
.0051
.0001

.0004

.0003
.0004
.0018

.0002
.0004
.0014
.0005
.0067

.0042
.0006
.0163

.0001
.0083

.0002
.0006
.0001

.0041
.0001
.0001
.0005

.0003
.0002
.0024
.0052
.0025
.0022

.0013
.0042
-0063
.0022
.0017
.0276
.0002
.0007
.0003
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.001
.0003
.0001
.0011
.0014
.0002
.0001

.0001
.0001

.0004
.0001

.0017
.0028
.0001

.0001
.0001
0009
.0002
.0027

.0004
.0002
.0005
.0002
.0041

.0027
.0001
.004

.0001
.0038
.0005
.0002
.0003
.0001

.0022
.0004
.0003
.0008

.002
.0002
.0008
.0012
.0013
.0011

.0007
.0017
.0008
.0009
.0037
.0205
.0002
.0016
.0208

.001
.0003
.0001
.0011
.0014
.0002
.0001

.0001
.0001

.0004
.0001

.0018
.0028
.0001

.0001
.0001
.0011
.0002
.0027

.0004
.0002
.0005
.0002
.0043

.0028
.0001
.004

.0001
.0039
.0005
.0002

-0001

.0022
.0004
.0003
.0008

.002
.0002
.0009
.0012
.0013
0011

.0007
.0017
.0008
.0009
.0037
.0206
.0002
.0017
.0219

.03

.01
.03

o

.

.03
.03
.04
.04
.07
.17

.52



378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure El
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 Surgical Appliances And S
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Mater Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade

0118
.0036
.0006
.0036
.0017
.0067
.2656
.0093
.0432
.0003
.0008
.0053
.0013
.0148
.0104
.0005

.0196
.0007
.0196
.0018

.0264
.0001
.0019
-0026
.0402
L6417
.1315
.0002
.0014
.0101
.0534

.007
.0036
.0005
.0006
.0003
.0044
.0033
.0021
.0017

.0003
.0009
.0001
.0004
.0034
.0001
.0036
.0744
.0431
.3008
.0309
.2824
.0267
.0516
.0151
.986
141
.71
.2839
.007
.0214
.8521

.0024
.0007
.0001

.001
.0002
.0018
.0289

.003
.0094
.0001
.0004
.0017
.0006
.0059

.003
.0001

.0052
.0001
.0068
.0003

.0104
.0001
.0004

.001

.013
.1636
.0334

.0002

.0015
.0003

.0004
.0001

.026
.0016
.0047

.0002
.0008

.0024
.0029

.0015
.0001
.0041
.0007

.0056

.0004
.0002
.0044
1143
.0146

.0004
.0006
.0156
.0003
.0004

.0003
.0007
.0001
.0002
.0026

.0001

.0005

.0003
.0038
.0068

.063
.0004
.0112
.0153
.0063
.0004
4645
0169
2547
.0392
.0003
.0011
A7

.0041
.0003
.0001

.001
.0007
.0017
.0547
.0047
.0138
.0001
.0004
.0024
.0006
.0083
.0062
.0001

.0037
.0001
.0112

.001

.016
.0001
.0008
.0012
0175
.2779

.048

.0006
.0053
.0275
.0013
.0012
.0001
.0001
.0001
.0012
.0014
.0005

.0094
.0001
.0002

.0002
.0016

.0015
.0468
.0277
1722
.0092

141
0173
.0292

.008
.6902
.0567

.362
.0654

.001
.0078
.6622

.0042
.0003
.0001

.001
.0008
0017
.0584

-005
.0145
.0001
.0004
.0024
.0006
.0085
.0062
.0001

.0037
.0001
.0112

-001

.0162
.0001
.0008
.0012
0177
.2797

.0006
.0054
.0277
.0013
.0012
.0001
.0001
.0001
.0012
.0014
.0005

0

.0001
.0002

.0002
.0016

.0015
0495
-0285
1797
.0097

-155
.0181
.0298
-0081
.7234
.0581
.4163
0771
.0016

.8144

.01
.02
42
6.22
1.47

.22

.05
.04

.01
.01



448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscellaneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscellaneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 uatch, Clock, Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures

484 Theatricsl Producers, Ban
485 Bouwling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amsement And Recreation
489 nembership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 wospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related S
499 Child Day Care Services
500 social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
S03 Business Associations

504 Labor And Civic Organizat
505 Religious Organizations
506 Engineering, Architectura
507 Accounting, Auditing And
508 Management And Consulting
$09 Research, Development & T
510 Local Goverrment Passenge
511 State And Local Electric
512 Other State And Local Gov

. 1665
5174
.5827
.452
.1017
.3436
.9406
.8766
.6472
.1336
<2445
1.3752
.024
2.1856
1.5629
.2349
.0754
.0306
.0749
.0323
.0308
.0001
.0141
.0319
.0294
.0077
.0155
4231
.0009
.0393
.0346
.3689
0444
.0262
.1488
.0505
.03
0421
.0256
.0215
-1195
.0803
.6865
J177
.9611
.2125
1579
.0431
.0889
.0543
.0183
.0187
.0729
.049
.062
.0238
.0745
.1323
.0299
.0434
.6554
0

. 0049
.0106
4399

.1027
.2982
.3088
.2517
.0494
.1935
.6103
.4653
.2976
.1617
.1616
.5544

235

1736

143
.0527
.0108

.0131
.0077
.0193
.0696
0177

.057
.0122

.088
3474
.0223
0175
.0112

.07
.0156
.0022
.0555
.0276
.0161
.0078

.031
.0061
.0489
.0547
.3929
.0885
.3725
.0751
1357
.0245
.0394
.0193
.0121
.0141

.056
-0304
.0219
.0461
.0513
.0061
.0185

.057
.4398
.0539
.0078
.0023
.1158
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1
1

L

.0108

0769
.0502
.0221
.0347
-.09%9
.1092
.18

. 1246
.0331
-.143
.2001
.2669
.3971
.0297
.005
.0081
.0224
.004
.0123
.0037
. 0656
.004
.0248
.0222
.012
.1539
.0018
.0234
.0124
.0504
.012
.002
.0576
.0024
-.001
.0039

.0089
.0373
.0168
-1105
.0053
.0314
.0287
1149
.0oo8
.0021

.004

0
.0038

.0002
.0007
.0052

.0021
.0522

075
.0113
.0036

.004
.1169

1134
3441
.3858
.3015
.0716
.2284
S119
.5746
4772
.0369
-1953
4113
.4353
1.2669
1.5708
727
.0575
.0188
.0565
.0169
.0199
.0229
.1349
.0216
.0817
.0344
.1
.5012
.0204
.0408
.0238
.1218
.028
-0046
1129
.0301
.015
.0118
.0236
.0149
.0862
.0378
.5037
.083
404
.1042
.2507
.0255
.0417
.0231
0121
.0101
.056
.0304
.0221
.0469
0567
.0061
.0206
.1096
.5149
.0653
.004
.0061
.2327

.1384
4195
4624
3644
.084
2744
.5968
-6849
4894
.0394
1973
.6193
.4403
1.7059
1.8918
.2008
.0581
.0191
.0567
.0171
.0201
.0229
-1354
.0218
.0821
-0347
.1
.5033
.0206
.0433
-0246
.1263
.0283
.0046
-1138
.0304
.0151
.0121
.0247
.018
.0873
.0396
.5064
.0839
4048
.1048
.2539
.0255
0417
.0231
.0121
-0101
.056
-0304
.0221
047
.0627
.0061
.0206
.1096
5193
.0658
.004
.0061
.233

5.65
21.48
22.14
11.17

4.47

9.96
58.02
43.16
11.03

6.04

3.4
16.19
11.54

18.82
9.39
5.58
1.28
3.1

.94
.85

3.72

.96
6.74

.59
7.97
9.16
1.82
1.16

1.3
4.14
1.07

.25
4.1
2.56
1.41
1.06

47
6.79
6.53
9.7
6.85

16.57
3.98
4.79
2.03

2.3
1.26

1.5

2.26
1.23
1.49
4.34
.61
.61
2.48
15.25
1.85
.34

3.74



513 U.S. Postal Service .0653 .1746 1732 -.0078 . 1656 .1656 4.22
514 Federal Electric Utilitie .0001 .0001 0 .0001 .0001 .0001 0
515 Other Federal Govermnment .0811 .0933 .0469 .0246 .0716 0716 2.83
519 Federal Government - Mili 1] 0 0 0 0 0 0
520 Federal Government - Non- 0 0 0 0 0 0 0
522 State & Local Government 0 0 0 0 0 0 0
523 State & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr -.0172 -.0172 0 -.0982 -.0982 -.0982 0
525 Household Industry-low In .0287 .0287 .0299 -.0012 .0287 .0287 4.68
528 Inventory Valuation Adjus 0 0 0 0 0 1] (0]

TOTAL 22.400 29.468 10.0694 5.799 15.886 17.7873 520.8
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ix 6.2
IMPLAN Reports for Impact Analysis of the EMC

Equine Medical Center, Leesburg
Direct effects

Final TIO Employee Property Total POW Value Emp.

Industry Demand Comp Inc. Income Income Added
(MMS) (SMM) ($MM) ($MM) (SMM) (SMM) #)
1 Dairy Farm Products .0008 .0008 [t} .0001 .0001 .0001 .01
2 Poultry And Eggs .0006 .0006 1} .0001 .0001 .0001 .01
3 Ranch Fed Cattle 0 0 0 0 0 0 0
4 Range Fed Cattle 1] 0 0 0 0 1] 0
5 Cattle Feedlots 0 0 0 0 0 0 0
6 Sheep, Lambs And Goats 0 0 0 0 0 0 0
7 Hogs, Pigs And Swine 0 0 0 0 0 0 0
8 Other Meat Animal Product v} 0 0 0 0 0 0
9 Miscellaneous Livestock .0002 .0002 0 0 0 1] 0
10 Cotton 0 1] 0 0 0 0 1]
11 Food Grains 0 0 0 0 0 0 0
12 Feed Grains 004  .004 .0001 .002 .0021 .0022 .04
13 Hay And Pasture .0001 .0001 0 0 0 0 0
14 Grass Seeds 0 0 0 0 (1] 0 0
15 Tobacco 0 0 0 0 0 0 0
16 Fruits .0018 .0018 0 0 o .0001 .03
17 Tree Nuts .0002 .0002 0 0 0 0 0
18 Vegetables .001 .0D1 0 0 0 .0001 .01
20 Miscellaneous Crops 0 1] 0 0 0 0 1]
21 0il Bearing Crops 0 0 0 0 0 o 1]
22 Forest Products 0 0 0 0 0 0 0
23 Greenhouse And Nursery Pr .0003 .0003 0 0 0 0o .01
24 Forestry Products .0004 .0004 0 0 0 0 0
25 Commercial Fishing .0006 .0006 0 .0001 .0001 .0001 .01
26 Agricultural, Forestry, F .0018 .0018 .0006 -.0005 .0001 .0001 .07
27 Landscape And Horticultur .0002 .0002 .0001 0 .0001 .0001 .01
28 Iron Ores 0 0 0 0 0 0 0
31 Gold Ores 0 0 1] 0 0 0 0
34 MNetal Mining Services .0001 .0001 0 0 0 .0001 0
35 Uranium-radium-vanadium O 1] 0 0 0 0 0 0
37 coal Mining 0 0 0 0 0 0 0
38 Natural Gas & Crude Petro .0007 .0007 0 .0003 .0004 .0005 0
40 Dimension Stone 1] 0 0 0 0 0 4]
41 Sand And Gravel 1] 0 0 0 0 0 0
42 Clay, Ceramic, Refractory 0 0 0 0 0 0 0
46 Normetallic Minerals 1] 0 0 0 0 0 0
47 Misc. Nonmetallic Mineral 0 0 0 0 0 0 0
48 New Residential Structure 0 0 0 0 4] 0 0
49 New Industrial And Commer 1] 0 1] 0 0 0 0
50 New Utility Structures 0 0 0 0 0 0 1]
51 New Highways And Streets 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Government Facilities 0 (] 0 0 0 [ 0
55 Maintenance And Repair, R 1] 0 1] 0 0 0 0
56 Maintenance And Repair Ot 0 0 1] 0 0 0 0
58 Meat Packing Plants .0048 .0048 .0003 .0001 .0004 .0004 .01
59 Sausages And Other Prepar .0027 .0027 .0003 .0002 .0006 0006 .01
60 Poultry Processing .004 .004 .0008 .0001 .0009 .0009 .04
63 Condensed And Evaporated .0013 .0013 .0001 .0002 .0003 .0003 0
64 Ice Cream And Frozen Dess .0006 .0006 .0001 0 .0001 .0001 0
65 Fluid Milk .0041 .0041 .0004 .0002 .0006 .0006 .01
66 Canned Specialties .0004 .0004 .0001 .0001 .0001 .0002 0
67 Canned Fruits And Vegetab .003 .003 .0004 .0005 .0009 .0009 .02
68 Dehydrated Food Products 0 0 0 0 0 0 0
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69 Pickles, Sauces, And Sala .0013 .0013 .0001
70 Frozen Fruits, Juices And .0001 .0001 [}
71 Frozen Specialties .0015 .0015 .0002
Flour And Other Grain Mil .0004 .0004 0
Blended And Prepared Flou .0007 .0007 0
Wet Corn Milling .0001 .0001 0
Dog, Cat, And Other Pet F .0003 .0003 0
Prepared Feeds, N.E.C .0038 .0038 .0004
Bread, Cake, And Related .0032 .0032 .0009
Cookies And Crackers .0018 .0018 .0004
Confectionery Products .0017 .0017 .0003

Salted And Roasted Nuts & .0012 .0012 .0001
Animal And Marine Fats An 0 0

Shortening And Cooking 0i .0007 .0007 .0001
Malt Beverages .0023 .0023 .0004
Wines, Brandy, And Brandy .0008 .0008 .0001
Distilled Liquor, Except .0006 .0006 .0001
Bottled And Canned Soft D .0031 .0031 .0004
Flavoring Extracts And Sy .0004 .0004 .0001

8EIRRRE2SIAVBIAIYFNAN

Canned And Cured Sea Food .0002 .0002 0

Prepared Fresh Or Frozen .0008 .0008 .0001

Roasted Coffee .0013 .0013 .0001
100 Potato Chips & Similar Sn  .0002 .0002 0
101 Manufactured Ice .0001 .0001 0
102 Macaroni And Spaghetti .0004 .0004 .0001
103 Food Preparations, N.E.C .0029 .0029 .0005
104 Cigarettes .0051 .0051 .0005
106 Chewing And Smoking Tobac .0001 .0001 0
107 Tobacco Stemming And Redr 1] 0 0
108 Broadwoven Fabric Mills A .0009 .0009 .0002
109 Narrow Fabric Mills 0 0 0
110 Womens Hosiery, Except So 0 0 0
111 Hosiery, N.E.C .0002 .0002 0
112 Knit Outerwear Mills .0011 .0011 .0003
113 Knit Underwear Mills .0002 .0002 1}
114 Knit Fabric Mills 0 0 0
116 Yarn Mills And Finishing .0003 .0003 .0001
117 Carpets And Rugs .0002 .0002 0
119 Coated Fabrics, Not Rubbe 0 0 0
120 Tire Cord And Fabric 0 0 0
121 Norwoven Fabrics .0002 .0002 0
123 Textile Goods, N.E.C 0 0 0
124 Apparel Made From Purchas .0017 .0017 .0005
125 Curtains And Draperies .0001 .0001 0

126 Housefurnishings, N.E.C .0006 .0006 .0002
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching

130 Automotive And Apparel Tr

132 Fabricated Textile Produc

133 Logging Camps And Logging

134 Sawmills And Planing Mill

135 Hardwood Dimension And Fl

136 Special Product Sawmills,

137 Millwork .000
138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,

141 Wood Containers

142 Wood Pallets And Skids

143 Mobile Homes

144 Prefabricated Wood Buildi

145 Wood Preserving

146 Reconstituted Wood Produc

147 Wood Products, N.E.C .000

[~}

.000
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148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
151 Mattresses And Bedsprings
152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscellaneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 Synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellut
195 Drugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 Nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt Felts And Coating
213 Lubricating Oils And Grea
215 Tires And Inner Tubes

217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal

.0015
.0007
.0003
.0024

.0001

[~ NN Na ]

.0002

.0001
.0003
.0007
.0005
.0002

.0002
.0006

.0005
.0008
.0038
.0004
.0017
.0001
.0057
.0o08
.0001
.0003

.0002

.0002
.0005

.0026
.0002
.0002

.0016
.0001

.0006
.0002

.0001
.0149

.0001
.0013
0
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.0007
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.0024
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.0017
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219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis
222 Footwear Cut Stock

224 shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Nonmetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 Iron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Aluminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscel lanecus Metal Work
289 Screw Machine Products An
290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

294 Metal Stampings, N.E.C.
295 Plating And Polishing
296 Metal Coating And Allied
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297 Small Arms Ammunition

298 Ammunition, Except For Sm
301 Industrial And Fluid Valv
303 Pipe, Valves, And Pipe Fi
304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 special Dies And Tools An
322 Power Driven Hand Tools
324 Melding Apparatus

326 Textile Machinery

327 uWoodworking Machinery
328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 special Industry Machiner
332 Pumps And Compressors

333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators

358 Carbon And Graphite Prodku
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 Phonograph Records And Ta
372 Telephone And Telegraph A
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373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure El
405 Anslytical Instruments
&06 Optical Instruments & Len
407 surgical And Medical Inst
408 surgical Appliances And S
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Etectromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 musical Instruments

419 Dolis

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 pPens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 merutfacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services
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444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade

448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscel laneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscel laneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings
473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscel laneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related S
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
503 Business Associations
504 Labor And Civic Organizat
505 Religious Organizations
506 Engineering, Architectura
507 Accounting, Auditing And
508 Management And Consulting

.0032

.0034
.0005
.0032
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.0013
.0004
.0028
.0047
.0092
.0066
.0039

.002
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.0007
.0436
.0451
.0007
.0001
.0005
.0004
.0001

.0002
.0002
.0044
.0001
.0005
0121

.0011
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.0022
.0204

.0027
.0001
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.0018
-.001
.0068
.0002
.0015
.0005
.0007

.0007

OCOO0OO0OO0O0O

.0001

.0003
.0012
.0005

.0062

.0002
.0232
.0069
.0284

.022

.009
.0013
.0218
.0283
0577
0179
.0012
.0117

.043
.0016
.0587
0611
.0048
.0016
.0011

.001
.0005

.0005
.0008
.0145
.0002
.0034
.0395

.0019
.0012
.0055
L0475

.0054
.0007
.0005
.0006
.0008
.0012
.0041
.0025
.031
.0024
0199
.002
.0015
0

.0038

.0024
.0006
.0002
.0003
.0018
.0001
.0032
.0026
.0038

.01
.45
.28
1.45
1.04
.27
.06
.8
2.75
3.64
.41
.19

1.12
.04
0
.61
.23
14
.07
.07
.03

.01
.03
1.19

.05



509 Research, Development & T 0 0 0 0 0 0 0
510 Local Government Passenge .0003 .0003 .0004 -.0002 .0002 .0002 .02
511 State And Local Electric .0005 .0005 .0001 .0001 .0002 .0002 0
512 Other State And Local Gov .0253 .0253 .0052 .0053 .0106 .0106 .17
513 U.S. Postal Service .0083 .0083 .0083 -.0003 .007¢9 .0079 .2
514 Federal Electric Utilitie 0 0 0 0 0 0 0
515 Other Federal Government .0044 .0044 .0024 .0012 .0034 .0034 .13
519 Federal Government - Mili (] 0 0 0 0 0 0
520 Federal Government - Non- 0 0 0 0 0 0 0
522 State & Local Government 0 0 1] 0 0 0 0
523 State & Local Government 0 0 0 4] 0 0 0
524 Rest Of The World Industr -.0019 -.0019 0 -.0108 -.0108 ~-.0108 0
525 Household Industry-low In 0 0 0 0 ¢ o 0
528 Inventory Valuation Adjus 0 0 0 0 0 0 1]

TOTAL 1.3998 1.3998 4729 .2371 7121 L7973 25.31
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Equine Medical Center, Leesburg
Indirect effects

Industry Demand

Dairy Farm Products
Poultry And Eggs

Ranch Fed Cattle

Range Fed Cattle

Cattle Feedlots

Sheep, Lambs And Goats
Hogs, Pigs And Swine
Other Meat Animal Product
Miscellaneous Livestock
Cotton

Food Grains

Feed Grains

Hay And Pasture

Grass Seeds

Tobacco

Fruits

Tree Nuts

Vegetables

Miscel laneous Crops

0il Bearing Crops

Forest Products
Greephouse And Nursery Pr
Forestry Products
Commercial Fishing
Agricultural, Forestry, F
Landscape And Horticultur
Iron Ores

Gold Ores

Metal Mining Services
Uranium-radium-vanadium O
Coal Mining

Natural Gas & Crude Petro
Dimension Stone

Sand And Gravel

Clay, Ceramic, Refractory
Normetallic Minerals
Misc. Nonmetallic Mineral
New Residential Structure
New Industrial And Commer
New Utility Structures
New Highways And Streets
New Mineral Extraction Fa
New Government Facilities
Maintenance And Repair, R
Maintenance And Repair Ot
Meat Packing Plants
Sausages And Other Prepar
Poultry Processing
Condensed And Evaporated
Ice Cream And Frozen Dess
Fluid Milk

Canned Specialties

Canned Fruits And Vegetab
Dehydrated Food Products
Pickles, Sauces, And Sala
Frozen Fruits, Juices And
Frozen Specialties

OO0 0O000O0O0O0DO0O0O0OOOOOOO0O0O0O00OLDOLOOLODODOOODO0COCOODOODO0O0ODO0ODOO0ODODOODODOODOOOD

Ti0

.0015
.0028
.0019
.0003
.0004
.0006
.0003
]
0
0
0
.0001
.0001
0
0
.0003
0
.0015
0
.0002
0
.0009
]
.0002
.0005
.0029

(=]
[=]
OQOOODOOOQDO?OOOO

Employee Property Total POW Value

Comp
(MMS) (3MM) (S$MM)

Inc. Income
($MM)

0 .0002
.0001 .0002
.0002 .0004

0 .0001

0 .0001

0 .0001

0 .0001

0 0

0 0

0 0

0 0

1] .0001

0 0

0 0

0 0

0 0

1] 4]

0 0

0 0

0 0

0 0

0 0

0 0

0 0
.0001 -.0001
.0009 .0003

0 0

0 0

0 0

0 0
.0003 .0001

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

1] 0

0 0

0 0
.0025 .0003
.0129 .0032

0 0

0 0
.0002 0

0 .0001

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
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Flour And Other Grain Mil
Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Narrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Nonwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And Fl
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 Prefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 MWood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
17
172
173
174
175
176
177
178
179
180
182
183
184
185
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
209
210
21
212
213
215
217
218
219
220
221

Mattresses And Bedsprings
Wood Tv And Radio Cabinet
Household Furniture, N.E.
Wood Office Furniture
Metal Office Furniture
Public Building Furniture
Wood Partitions And Fixtu
Metal Partitions And Fixt
Blinds, Shades, And Drape
Furniture And Fixtures, N
Pulp Mills

Paper Mills, Except Build
Paperboard Mitls
Paperboard Containers And
Paper Coated & Laminated
Paper Coated & Laminated
Bags, Plastic

Bags, Paper

Die-cut Paper And Board
Envelopes

Stationery Products
Converted Paper Products,
Newspapers

Periodicals

Book Publishing

Book Printing

Miscel laneous Publishing
Commercial Printing
Manifold Business Forms
Blankbooks And Looseleaf
Bookbinding & Related
Typesetting

Plate Making

Industrial Gases
Inorganic Pigments
Inorganic Chemicals Nec.
Cyclic Crudes, Interm. &
Plastics Materials And Re
Synthetic Rubber
Cellulosic Man-made Fiber
Organic Fibers, Noncellul
Drugs

Soap And Other Detergents
Polishes And Sanitation G
surface Active Agents
Toilet Preparations
Paints And Allied Product
Gum And Wood Chemicals
Nitrogenous And Phosphati
Fertilizers, Mixing Only
Agricultural Chemicals, N
Adhesives And Sealants
Explosives

Printing Ink

Chemical Preparations, N.
Petroleum Refining

Paving Mixtures And Block
Asphalt Felts And Coating
Lubricating Oils And Grea
Tires And Inner Tubes
Rubber And Plastics Hose
Gaskets, Packing And Seal
Fabricated Rubber Product
Miscel laneous Plastics Pr
Leather Tanning And Finis
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222 Footwear Cut Stock

224 Shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Nomnmetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 iron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Atuminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscellaneous Metal Work
289 Screw Machine Products An
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290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

2946 Metal Stampings, N.E.C.
295 Plating And Polishing
296 Metal Coating And Allied
297 small Arms Ammunition
298 Ammunition, Except For Sm
301 Industrial And Fluid Valv
303 pPipe, Valves, And Pipe Fi
304 Miscel laneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 woodworking Machinery
328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors
333 Bell And Roller Bearings
334 Blowers And Fans

335 Peckaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 motors And Generators

358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Nousehold Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
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367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 pPhonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure EL
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 surgical Appliances And §
409 bental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation
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438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
447 Wholesale Trade

448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscellaneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscel laneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, §
497 Other Educational Service
498 Job Trainings & Related S
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
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.0298

0
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.0012
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7.0064
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0
.0044
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.0302
0
.0326
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.0016
.0079
.0003
.0032
.0019
.0047
.0102
.0004
.0014
.0001
.0005
.0005
0
.0013
.0009
.0002
0

.0005
0

]
.0002

.1
.0208
.05
0111
.8

0
.1782
.0612
.06

0

0

0

0

.05
.21
.01
.102
.03
.36

. 1653
7.04
.03

.01
.02

14



503 Business Associations 0 .006 7.0022 0 7.0022 .0022 .0708
504 Labor And Civic Organizat 0 0 0 0 ¢] 0 1]
505 Religious Organizations 0 0 0 0 0 0 0
506 Engineering, Architectura 0 .0005 .0002 0 .0002 .0002 .01
507 Accounting, Auditing And 0 .0074 .0026 .0024 .005 .005 .11
508 Management And Consulting 0 .0089 .0048 .0007 .0056 .0056 .09
509 Research, Development & T 0 .0056 .003 .0006 .0038 .0038 .09
510 Local Government Passenge 0 0 0 0 0 0 0
511 State And Local Electric 0 .0003 0 0 .0001 .0001 0
512 Other State And Local Gov 0 .0065 .0013 .0013 .0027 .0027 .04
513 U.S. Postal Service 0 .0066 .0066 -.0002 .0056 7.0036 .092
514 Federal Electric Utilitie 0 0 0 0 0 0 o
515 Other Federal Government 0 .0007 .0003 .0001 .0005 .0005 .01
519 Federal Government - Mili 0 0 0 0 0 0 0
520 Federal Government - Non- 0 0 0 0 0 0 0
522 State & Local Government 0 0 0 0 0 0 0
523 state & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr 0 0 0 0 0 0 0
525 Household Industry-low In 0 0 0 4] 0 0 0
528 Inventory Valuation Adjus 0 0 0 1] 0 0 0

TOTAL 0 .4433 35.1466 14.0853 14.2345 35.2484 12.39
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Equine Medical Center, Leesburg
Induced effects

Final TIO Employee Property Total POW Value Emp.

Industry Demand Comp Inc. Income Income Added
(MMS)  (SMM) (SMM) (SMM) (SMM) ($MM) #)
1 Dairy Farm Products .001 .0022 0 .0003 .0003 .0003 .02
2 Poultry And Eggs .0013  .002 0 .0002 .0002 .0002 .02
3 Ranch Fed Cattle 0 .0026 .0003 .0005 .0008 L0011 .06
4 Range Fed Cattle 0 .0005 0 .0001 .0002 .0002 .02
5 Cattle Feedlots 0 .0005 0 .0001 .0002 .0002 .02
6 Sheep, Lambs And Goats 0 .0008 0 .0002 .0002 .0003 .02
7 Hogs, Pigs And Swine 0 .0005 0 .0001 .0002 .0002 .01
8 Other Meat Animal Product 0 0 0 0 0 0 0
9 Miscellaneous Livestock .0001 .0002 0 0 0 0 0
10 Cotton 0 0 0 0 0 0 0
11 Food Grains 0 0 0 0 0 0 0
12 Feed Grains 0 .0002 0 .0001 .0001 .0001 0
13 Hay And Pasture 0 .0001 0 0 0 0 0
14 Grass Seeds 0 0 0 0 0 0 0
15 Tobacco 0 0 0 0 0 0 0
16 Fruits 0 .0002 0 0 0 0 0
17 Tree Nuts 0 0 0 0 0 0 0
18 Vegetables .0005 .0014 0 0 v} 0o .01
20 Miscellaneous Crops 0 0 0 0 1] 0 0
21 Oil Bearing Crops 0 .0001 0 0 0 0 0
22 Forest Products 0 0 0 1} 0 0 0
23 Greenhouse And Nursery Pr .0002 .0011 0 1] 0 0 .03
24 Forestry Products 0 0 0 0 0 1] 0
25 Commercial Fishing 0 .0002 0 0 1] 0 0
26 Agricultural, Forestry, F .0002 .0003 .0001 -.0001 0 0 .02
27 Landscape And Horticultur 0 .0037 .0012 .0005 .0016 .0016 .08
28 1Iron Ores 0 0 0 0 0 0 0
31 Gold Ores 0 0 0 0 0 0 0
34 Metal Mining Services 0 0 0 0 0 0 1]
35 Uranium-radium-vanadium O 0 0 0 0 0 0 0
37 Coal Mining 0 .0005 .0002 .0001 .0003 .0003 0
38 Natural Gas & Crude Petro .0001 .0002 0 .0001 .0001 .0002 0
40 Dimension Stone 0 0 0 0 0 0 0
41 Sand And Gravel 0 0 0 0 0 0 0
42 Clay, Ceramic, Refractory 1] 0 0 4] 0 0 (]
46 Normmetallic Minerals 0 0 0 0 0 0 0
47 Misc. Nonmetallic Mineral 0 1] o 0 0 0 0
48 New Residential Structure 0 0 0 0 0 0 0
49 New Industrial And Commer 0 0 1] 0 0 0 0
50 New Utility Structures 0 0 0 0 0 0 0
51 New Highways And Streets 0 0 0 0 0 0 0
53 New Mineral Extraction Fa 0 0 0 0 1] 0 0
54 New Government Facilities 0 0 0 0 0 0 0
55 Maintenance And Repair, R 0 .0098 .0035 .0005 .0039 0046 .16
56 Maintenance And Repair Ot 0 .0232 .012 .003 .0152 .0152 .5
58 Meat Packing Plants .0081 .0092 .0005 .0002 .0008 .0008 .02
59 Sausages And Other Prepar .0006 .0007 .0001 0 .0002 .0002 0
60 Poultry Processing .0006 .0013 .0002 0 .0003 .0003 .01
63 Condensed And Evaporated .0011 .0015 .0002 .0002 .0003 .0003 0
64 Ice Cream And Frozen Dess .0005 .0007 .0001 0 .0002 .0002 0
65 Fluid Milk .0034 .0037 .0003 .0002 .0005 .0005 .01
66 Canned Specialties 0 0 0 0 0 0 0
67 Canned Fruits And Vegetab .0002 .0002 0 0 0 0 0
68 Dehydrated Food Products 0 0 0 0 0 0 0
69 Pickles, Sauces, And Sala 0 .0001 0 0 0 0 0
70 Frozen Fruits, Juices And 0 0 0 0 0 0 0
71 Frozen Specialties 0 .0002 0 0 0 0 0
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Flour And Other Grain Mil
Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
Shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
Flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

100 Potato Chips & Similar Sn
101 Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Nerrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Norwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And Fl
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 Wood Pallets And Skids
143 Mobile Homes

144 Prefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 Mood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
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151 Mattresses And Bedsprings
152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Miscellaneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 Blankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 Inorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 Synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellul
195 Drugs

196 Soap And Other Detergents
197 Polishes And Sanitation G
198 Surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 Nitrogenous And Phosphati
203 Fertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Paving Mixtures And Block
212 Asphalt felts And Coating
213 Lubricating Oils And Grea
215 Tires And Inner Tubes

217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis
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222 Footwear Cut Stock

224 Shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Normetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 lron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Alumirum Rolling And Draw
267 nonferrous Wire Drawing A
268 Atumirum Foundries

269 Brass, Bronze, And Copper
270 Monferrous Castings, N.E.
271 netal Meat Treating

272 Primery Metal Products, N
273 metsl Cans

275 Cutlery

276 Rend And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Westing Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 niscellaneous Metal Work
209 Screw Machine Products An
290 Iron And Steel Forgings
291 nonferrous Forgings

292 Automotive Stampings

294 Metal Stampings, N.E.C.
295 Plating And Polishing

296 Metal Coating And Allied
297 Small Arms Ammunition

298 Asmmnition, Except For Sm
301 Industrial And Fluid Valv
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303 Pipe, Valves, And Pipe Fi
304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 special Dies And Tools An
322 Power Driven Hand Tools
324 Melding Apparatus

326 Textile Machinery

327 Woodworking Machinery

328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors

333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators

358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 Phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
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377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure EL
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 Surgical Appliances And §
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
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447 Wholesale Trade

448 Building Materials & Gard
449 General Merchandise Store
450 Food Stores

451 Automotive Dealers & Serv
452 Apparel & Accessory Store
453 Furniture & Home Furnishi
454 Eating & Drinking

455 Miscellaneous Retail

456 Banking

457 Credit Agencies

458 Security And Commodity Br
459 Insurance Carriers

460 Insurance Agents And Brok
461 Owner-occupied Dwellings
462 Real Estate

463 Hotels And Lodging Places
464 Laundry, Cleaning And Sho
465 Portrait And Photographic
466 Beauty And Barber Shops
467 Funeral Service And Crema
468 Miscel laneous Personal Se
469 Advertising

470 Other Business Services
471 Photofinishing, Commercia
472 Services To Buildings

473 Equipment Rental And Lea
474 Personnel Supply Services
475 Computer And Data Process
476 Detective And Protective
477 Automobile Rental And Lea
478 Automobile Parking And Ca
479 Automobile Repair And Ser
480 Electrical Repair Service
481 Watch, Clock, Jewelry And
482 Miscellaneous Repair Shop
483 Motion Pictures

484 Theatrical Producers, Ban
485 Bowling Alleys And Pool H
486 Commercial Sports Except
487 Racing And Track Operatio
488 Amusement And Recreation
489 Membership Sports And Rec
490 Doctors And Dentists

491 Nursing And Protective Ca
492 Hospitals

493 Other Medical And Health
494 Legal Services

495 Elementary And Secondary
496 Colleges, Universities, S
497 Other Educational Service
498 Job Trainings & Related S
499 Child Day Care Services
500 Social Services, N.E.C.
501 Residential Care

502 Other Nonprofit Organizat
503 Business Associations

504 Labor And Civic Organizat
505 Religious Organizations
506 Engineering, Architectura
507 Accounting, Auditing And
508 Management And Consulting
509 Research, Development & T
510 Local Government Passenge
511 State And Local Electric
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.0127
.0346
.0301
.0358
.006
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0
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0
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.0021
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.0014
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.0018
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.014
.0206
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.0051
.0051
0111
.0002
.0053
.0072
.0045
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.0008

.0303
.0058
.0136
.0172
.0189

.004
.0073
.0224

.016
.0159
.0064

.003
.0132
.0055

.0078
.0087
.0026
.0003
.0026
.0008
.0007
.0007
.0032
.0011
.0023
.0005
.0032
.0053
0011
.0005
.0005
.0047
.0008
.0002
.0005
.0011
.0004
.0003
.0006
.0001
.0021
.0014

.031
.0053
.0303

.005
.0084
.0025
.0038
.0014
.0008
.0014
.0029
.0023
.0019
.0021
.0034
.0005

.0018
.0038
.0024
.0003
.0001

222

'
.

o
o
W
v

:

’
.
o
(=4
Q
N

.
(=3
8
W

.0371
.0063
.0158
.0213
.0227
.006
.0084
.0189
.0197
.0254
.0014
.0035
.0099
.01
.0751
.07
.0105
.0029
.0006
.0045
.0012
.0019
.0008
.0065
.0014
.0032
.0014
.0036
.0076
.0008
-0011
.0011
.0081
.0014
.0004
.0011
.0012
.0003
.0005
.0005
.0002
.0037
.001
.0397
.0051
.0329
.0068
.0157
.0026
.004
.0016
.0008
.0011
.0029
.0023
.0019
.0022
.0037
.0005
.0001
.0034
.0045
.0029
.0002
.0003

.0455
.0077
.0192
.0258
.0274
.0069
.0102
.0219
.0235
.0261
.0016
.0035

.015
.0102
.1012
.0843
0121
.0029
.0006
.0045
.0013
.0019
0009
.0065
.0014
.0033
.0015
.0036
.0076
.0009
.0012
.0011
.0084
.0015
.0004
.0011
.0012
.0003
.0005
.0005
.0003
.0038
.0011
.0399
.0052
.0331
.0068
.0158
.0026

.004
.0016
.0008
.0011
.0029
.0023
.0019
.0022
.0041
.0005
.0001
.0034
.0045

.003
.0002
.0003

.31
.98
1.24

2.13
1.49

.05

.57
.27
.04

3
.06
.08
.03
.18

.26
.02
.29
4
.08
.03
.05
.26
.05
.02
.03

.03

.16

.24

.3
.21
.22
.08
.05
.16
.16
.18
-n

.29
.05

.07
13

.02



512 Other State And Local Gov .0169 .0224 .0046 .0049 .0094 .0095 .15
513 U.S. Postal Service 0017 .0069 .0068 -.0003 .0065 .0065 .16
514 Federal Electric Utilitie 0 1] 0 0 0 1] 4]
515 Other Federal Government .0035 .004 .002 .0011 .0031 .0031 .13
519 Federal Government - Mili 0 0 0 0 0 0 0
520 Federal Government - Non- 0 0 0 0 0 0 0
522 State & Local Government 1] 0 0 0 0 0 0
523 State & Local Government 0 0 0 0 0 0 0
524 Rest Of The World Industr 0 0 0 0 0 0 (]
525 Household Industry-low In .003 .003 .0032 -.0002 .003 .003 .51
528 Inventory Valuation Adjus 0 0 0 0 0 0 0

TOTAL .9835 1.2903 .4362 .2707 .7102 .801 23.21
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Equine Medical Center, Leesburg
Total effects

Final TIO Employee Property Total POW Value Emp.

Industry Demand Comp Inc. Income Income Added
(MMS) (SMM) (SMM) ($MM) (SMM) ($MM) #)
1 Dairy Farm Products .0019 .0046 .0001 .0007 .0008 .0008 .05
2 Poultry And Eggs .0019 .0054 .0001 .0005 .0007 .0007 .05
3 Ranch Fed Cattle 0 .0045 .0005 .0011 .0015 002 .11
4 Range Fed Cattle 0 .0009 0 .0002 .0003 .0003 .03
5 Cattle Feedlots 0 .001 0 .0002 .0003 .0006 .03
6 Sheep, Lambs And Goats 0 .0015 .0001 .0003 .0005 .0005 .03
7 Hogs, Pigs And Swine 0 .0008 0 .0002 .0003 0004 .03
8 Other Meat Animal Product 0 0 0 0 0 0 0
9 Miscellaneous Livestock .0003 .0004 0 0 0 0 0
10 Cotton 0 0 0 0 0 0 0
11 Food Grains 0 1] 0 0 0 0 0
12 Feed Grains .0041 .0044 .0001 .0021 .0023 .0024 .04
13 Hay And Pasture .0001 .0003 0 0 .0001 .0001 .01
14 Grass Seeds 0 0 0 0 0 0 0
15 Tobacco 0 0 0 0 0 0 0
16 Fruits .0019 .0022 0 0 .0001 .0001 .04
17 Tree Nuts .0002 .0002 0 0 0 0 0
18 Vegetables .0015 .0038 0 .0001 .0001 .0002 .04
20 Miscellaneous Crops o] 0 0 0 0 0 0
21 0il Bearing Crops 0 .0004 0 0 0 0 0
22 Forest Products 0 0 0 0 0 0 0
23 Greenhouse And Nursery Pr .0005 .0023 0 0 0 0 .06
24 Forestry Products .0004 .0004 0 0 0 0 0
25 Commercial Fishing .0006 .0009 0 .0001 .0002 .0002 .02
26 Agricultural, Forestry, F .002 .0027 .001 -.0009 .0001 .0001 .1
27 Landscape And Horticultur .0002 .007 .0021 .0009 .003 003 .16
28 1Iron Ores 1] 0 0 0 0 0 0
31 Gold Ores 0 0 1] 0 0 0 1]
34 Metal Mining Services .0001 .0001 1] 0 0 .0001 0
35 Uranium-radium-vanadium O 0 0 0 0 0 0 0
37 Coal Mining 0 .001 .0005 .0002 .0007 .0007 .01
38 Natural Gas & Crude Petro .0008 .0009 0 .0004 .0005 .0007 0
40 Dimension Stone 0 0 0 0 1] 0 0
41 Sand And Gravel 0 0 0 0 0 0 0
42 Clay, Ceramic, Refractory 0 0 0 0 0 0 0
46 Normmetallic Minerals 0 ] 0 0 0 0 0
47 Misc. Nonmetatlic Mineral 0 0 4] 0 0 0 0
48 New Residential Structure (] 0 0 0 0 0 ]
49 New Industrial And Commer 0 0 0 0 0 0 0
50 New Utility Structures 0 0 0 0 0 0 0
51 New Highways And Streets 1] 0 0 0 [ 0 0
53 New Mineral Extraction Fa 0 0 0 0 0 0 0
54 New Government Facilities 0 0 0 0 1] 0 0
55 Maintenance And Repair, R 0 .0168 .0059 .0008 .0067 .0069 .28
56 Maintenance And Repair Ot 0 .0481 .0251 .0063 .0314 .0316 1.03
58 Meat Packing Plants .013 .0157 .0011 .0003 .0014 .0014 .04
59 Sausages And Other Prepar .0033 .0036 .0004 .0003 .0008 .0008 .01
60 Poultry Processing .0047 .0061 .0013 .0001 .0014 0014 .06
63 Condensed And Evaporated .0023 .0033 .0004 .0004 .0008 .0008 0
64 Ice Cream And Frozen Dess .0011 .0016 .0003 0 .0003 .0003 0
65 Fluid Milk .0075 .0082 .0009 .0004 .0012 .0012 .04
66 Canned Specialties .0004 .0004 .0001 .0001 .0001 .0002 0
67 Canned Fruits And Vegetab .0032 .0033 .0004 .0005 .0009 .0009 .02
68 Dehydrated Food Products 0 0 0 0 0 0 0
69 Pickles, Sauces, And Sala .0013 .0015 .0001 .0003 .0004 .00046 .01
70 Frozen Fruits, Juices And .0001 .0001 0 1] 0 0 0
71 Frozen Specialties .0015 .0018 .0002 .0002 .0005 .0005 .01
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Flour And Other Grain Mil
Blended And Prepared Flou
Wet Corn Milling

Dog, Cat, And Other Pet F
Prepared Feeds, N.E.C
Bread, Cake, And Related
Cookies And Crackers
Confectionery Products
Salted And Roasted Nuts &
Animal And Marine Fats An
shortening And Cooking Oi
Malt Beverages

Wines, Brandy, And Brandy
Distilled Liquor, Except
Bottled And Canned Soft D
flavoring Extracts And Sy
Canned And Cured Sea Food
Prepared Fresh Or Frozen
Roasted Coffee

Potato Chips & Similar Sn
Manufactured Ice

102 Macaroni And Spaghetti
103 Food Preparations, N.E.C
104 Cigarettes

106 Chewing And Smoking Tobac
107 Tobacco Stemming And Redr
108 Broadwoven Fabric Mills A
109 Narrow Fabric Mills

110 Womens Hosiery, Except So
111 Hosiery, N.E.C

112 Knit Outerwear Mills

113 Knit Underwear Mills

114 Knit Fabric Mills

116 Yarn Mills And Finishing
117 Carpets And Rugs

119 Coated Fabrics, Not Rubbe
120 Tire Cord And Fabric

121 Nomnwoven Fabrics

123 Textile Goods, N.E.C

124 Apparel Made From Purchas
125 Curtains And Draperies
126 Housefurnishings, N.E.C
127 Textile Bags

128 Canvas Products

129 Pleating And Stitching
130 Automotive And Apparel Tr
132 Fabricated Textile Produc
133 Logging Camps And Logging
134 Sawmills And Planing Mill
135 Hardwood Dimension And Fl
136 Special Product Sawmills,
137 Millwork

138 Wood Kitchen Cabinets

139 Veneer And Plywood

140 Structural Wood Members,
141 Wood Containers

142 YWood Pallets And Skids
143 Mobile Homes

144 Prefabricated Wood Buildi
145 Wood Preserving

146 Reconstituted Wood Produc
147 Mood Products, N.E.C

148 Wood Household Furniture
149 Upholstered Household Fur
150 Metal Household Furniture
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.0041
.0066
.0048
.0022
.0014
.0002
.0009
.0027
.0008
.0006

.004
.0004
.0002
.0011
.0019
.0012
.0001
.0006
.0061
.0126
.0003
.0009
.0048
.0003

.0011
.008¢9
.0007
.0015
.0009
.0002

.0002

.0141
.0003
.0016
.0002
.0001
.0001
.0014
.0003
.0002
.0007
.0004

.0003
.0002

.0001
.0001

.0002
.0003
.0008

.005
.0022
.0008

0CO0O00O00OOO0OO00

.0002
.0016
.0008
.0002
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151 Mattresses And Bedsprings
152 Wood Tv And Radio Cabinet
153 Household Furniture, N.E.
154 Wood Office Furniture

155 Metal Office Furniture
156 Public Building Furniture
157 Wood Partitions And Fixtu
158 Metal Partitions And Fixt
159 Blinds, Shades, And Drape
160 Furniture And Fixtures, N
161 Pulp Mills

162 Paper Mills, Except Build
163 Paperboard Mills

164 Paperboard Containers And
165 Paper Coated & Laminated
166 Paper Coated & Laminated
167 Bags, Plastic

168 Bags, Paper

169 Die-cut Paper And Board
171 Envelopes

172 Stationery Products

173 Converted Paper Products,
174 Newspapers

175 Periodicals

176 Book Publishing

177 Book Printing

178 Niscellaneous Publishing
179 Commercial Printing

180 Manifold Business Forms
182 8lankbooks And Looseleaf
183 Bookbinding & Related

184 Typesetting

185 Plate Making

187 Industrial Gases

188 lnorganic Pigments

189 Inorganic Chemicals Nec.
190 Cyclic Crudes, Interm. &
191 Plastics Materials And Re
192 synthetic Rubber

193 Cellulosic Man-made Fiber
194 Organic Fibers, Noncellul
195 Drugs

196 Soep And Other Detergents
197 polishes And Sanitation G
198 Surface Active Agents

199 Toilet Preparations

200 Paints And Allied Product
201 Gum And Wood Chemicals
202 nitrogenous And Phosphati
203 fFertilizers, Mixing Only
204 Agricultural Chemicals, N
205 Adhesives And Sealants
206 Explosives

207 Printing Ink

209 Chemical Preparations, N.
210 Petroleum Refining

211 Peving Mixtures And Block
212 Asphalt Felts And Coating
213 Luwbricating Oils And Grea
215 Tires And Inner Tubes
217 Rubber And Plastics Hose
218 Gaskets, Packing And Seal
219 Fabricated Rubber Product
220 Miscellaneous Plastics Pr
221 Leather Tanning And Finis

.0031
.0001

Coo0oO0Oo

.0002
.0001

.0001
.0003
.0062
.0006
.0002

.0001
.0002
.0006

0
.0005
.0118
.0064
.0016
.0021
.0008
.0159
.0013
.0003
.0003
.0001
.0004
.0002

.0005
.0019
.0054

.0001
.0024
.0117
.0003
.0004
.0002
.0048
.0001

.0004
.0004
.0006
.0004
.0003
.0004
.0013
.0194
.0002
.0002
.0001
.0013

.0014
.007
0

-0004
.0017
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222 Footwear Cut Stock

224 Shoes, Except Rubber

226 Luggage

229 Leather Goods, N.E.C

230 Glass And Glass Products,
231 Glass Containers

232 Cement, Hydraulic

233 Brick And Structural Clay
235 Clay Refractories

237 Vitreous Plumbing Fixture
239 Fine Earthenware Food Ute
241 Pottery Products, N.E.C
242 Concrete Block And Brick
243 Concrete Products, N.E.C
244 Ready-mixed Concrete

245 Lime

246 Gypsum Products

247 Cut Stone And Stone Produ
248 Abrasive Products

249 Asbestos Products

250 Minerals, Ground Or Treat
251 Mineral Wool

252 Nonclay Refractories

253 Normetallic Mineral Produ
254 Blast Furnaces And Steel
255 Electrometallurgical Prod
256 Steel Wire And Related Pr
257 Cold Finishing Of Steel S
258 Steel Pipe And Tubes

259 Iron And Steel Foundries
261 Primary Aluminum

262 Primary Nonferrous Metals
263 Secondary Nonferrous Meta
264 Copper Rolling And Drawin
265 Aluminum Rolling And Draw
267 Nonferrous Wire Drawing A
268 Aluminum Foundries

269 Brass, Bronze, And Copper
270 Nonferrous Castings, N.E.
271 Metal Heat Treating

272 Primary Metal Products, N
273 Metal Cans

275 Cutlery

276 Hand And Edge Tools, N.E.
277 Hand Saws And Saw Blades
278 Hardware, N.E.C.

280 Plumbing Fixture Fittings
281 Heating Equipment, Except
282 Fabricated Structural Met
283 Metal Doors, Sash, And Tr
284 Fabricated Plate Work

285 Sheet Metal Work

286 Architectural Metal Work
287 Prefabricated Metal Build
288 Miscel laneous Metal Work
289 Screw Machine Products An
290 Iron And Steel Forgings
291 Nonferrous Forgings

292 Automotive Stampings

294 Metal Stampings, N.E.C.
295 Plating And Polishing

296 Metal Coating And Allied
297 Small Arms Ammunition
298 Ammunition, Except For Sm
301 Industrial And Fluid valv
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303 Pipe, Valves, And Pipe Fi
304 Miscellaneous Fabricated
306 Fabricated Metal Products
307 Steam Engines And Turbine
308 Internal Combustion Engin
309 Farm Machinery And Equipm
311 Construction Machinery An
312 Mining Machinery, Except
313 0il Field Machinery

315 Conveyors And Conveying E
316 Hoists, Cranes, And Monor
317 Industrial Trucks And Tra
318 Machine Tools, Metal Cutt
319 Machine Tools, Metal Form
320 Industrial Patterns

321 Special Dies And Tools An
322 Power Driven Hand Tools
324 Welding Apparatus

326 Textile Machinery

327 Woodworking Machinery
328 Paper Industries Machiner
329 Printing Trades Machinery
330 Food Products Machinery
331 Special Industry Machiner
332 Pumps And Compressors

333 Ball And Roller Bearings
334 Blowers And Fans

335 Packaging Machinery

336 Power Transmission Equipm
337 Industrial Furnaces And O
338 General Industrial Machin
339 Electronic Computers

340 Computer Storage Devices
341 Computer Terminals

342 Computer Peripheral Equip
343 Calculating And Accountin
344 Typewriters And Office Ma
345 Automatic Merchandising M
346 Commercial Laundry Equipm
347 Refrigeration And Heating
348 Measuring And Dispensing
349 Service Industry Machines
350 Carburetors, Pistons, Rin
351 Fluid Power Cylinders & A
352 Fluid Power Pumps & Motor
354 Industrial Machines Nec.
355 Transformers

356 Switchgear And Switchboar
357 Motors And Generators
358 Carbon And Graphite Produ
359 Relays & Industrial Contr
360 Electrical Industrial App
361 Household Cooking Equipme
362 Household Refrigerators A
364 Electric Housewares And F
365 Household Vacuum Cleaners
367 Electric Lamps

368 Wiring Devices

369 Lighting Fixtures And Equ
370 Radio And Tv Receiving Se
371 phonograph Records And Ta
372 Telephone And Telegraph A
373 Radio And Tv Communicatio
374 Communications Equipment
376 Printed Circuit Boards
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377 Semiconductors And Relate
378 Electronic Components, N.
379 Storage Batteries

380 Primary Batteries, Dry An
381 Engine Electrical Equipme
382 Magnetic & Optical Record
383 Electrical Equipment, N.E
384 Motor Vehicles

385 Truck And Bus Bodies

386 Motor Vehicle Parts And A
387 Truck Trailers

389 Aircraft

390 Aircraft And Missile Engi
391 Aircraft And Missile Equi
392 ship Building And Repairi
393 Boat Building And Repairi
394 Railroad Equipment

396 Complete Guided Missiles
397 Travel Trailers And Campe
399 Transportation Equipment,
400 Search & Navigation Equip
401 Laboratory Apparatus & Fu
402 Automatic Temperature Con
403 Mechanical Measuring Devi
404 Instruments To Measure EL
405 Analytical Instruments
406 Optical Instruments & Len
407 Surgical And Medical Inst
408 surgical Appliances And §
409 Dental Equipment And Supp
410 X-ray Apparatus

411 Electromedical Apparatus
412 Ophthalmic Goods

413 Photographic Equipment An
414 Watches, Clocks, And Part
415 Jewelry, Precious Metal
416 Silverware And Plated War
418 Musical Instruments

419 Dolls

420 Games, Toys, And Children
421 Sporting And Athletic Goo
422 Pens And Mechanical Penci
423 Lead Pencils And Art Good
424 Marking Devices

425 Carbon Paper And Inked Ri
426 Costume Jewelery

427 Fasteners, Buttons, Needl
428 Brooms And Brushes

429 Signs And Advertising Dis
430 Burial Caskets And Vaults
432 Manufacturing Industries,
433 Railroads And Related Ser
434 Local, Interurban Passeng
435 Motor Freight Transport A
436 Water Transportation

437 Air Transportation

438 Pipe Lines, Except Natura
439 Arrangement Of Passenger
440 Transportation Services
441 Communications, Except Ra
442 Radio And Tv Broadcasting
443 Electric Services

444 Gas Production And Distri
445 Water Supply And Sewerage
446 Sanitary Services And Ste
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