(Decision No. C89-1622)

~ BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

* % %

IN THE MATTER OF PUBLIC SERVICE ) DOCKET NO. 89A-028E

COMPANY OF COLORADO TO HAVE )

UPGRADES IN DOUGLAS COUNTY. - ) DECISION OF THE COMMISSION
) GRANTING APPLICATION SUBJECT
)

TO CONDITIONS

Appearances: Kenneth V. Reif, Esq., Denver, Colorado,
Joseph Skinner, Esq., Grand Junction,
Colorado, and Thomas Watson, Esgq., _
Washington, D.C., for Public Service Company
of Colorado; ' '

Steven H. Denman, Esq., and Karen H. Duwaldt,
Denver, Colorado for Douglas County Board
of County Commissioners;

Lawrence F. Herbert Pro Se;

William E. Myrick, Esq., Denver, Colorado
for William E. Myrick and McArthur Ranch
Associates;

- James F. Weber Pro Se;

Suzanne Weber Pro Se;

John E.'Archibold, Esq., Assistant Solicitor
General and Commission Counsel, for the
Commission.

STATEMENT

BY THE COMMISSION:

Public Service Company of Colorado (Public Service) filed this
application on January 12, 1989, seeking an order from the Commission
permitting it to wupgrade and provide betterments on an existing
115 KV transmission 1line located within Douglas County. A procedural
history of this docket js appended as Appendix A-1.
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The Commission discussed this docket initially at its open
meeting on November 2, 1989. This decision is entered on Secember 13,
1989, and is subject to the provisions of § 40-6-114, C.R.S., and
§ 40-6-115, C.R.S., concerning reconsideration by the Commission and
review by the district court. -t :

FINDINGS OF FACT

A, Introduction

Public Service filed this application for the Commission's
approval to upgrade an existing 115/115kv transmission 1line to

115/230kv. The application was filed pursuant to § 30-28-127, C.R.S.,
which states:

Public utilities. exceptions. None of the
provisions of this part 1 shall apply to any
existing building, structure, or plant or other

- equipment owned or used by -any public utility.

- After the adoption of a plan, all extensions,
betterments, or additions - to.  buildings,
structures, or plant or other eguipment of any
public utility shall only be made in conformity .
with such plan, unless, after public ‘hearing
first had, the public utilities commission orders
that such extensions, betterments, or additions
to buildings, structures, or plant or other
equipment are  reasonable _and _that _ such
extensions, betterments, or additions may be made
even though they conflict with the adopted plan.
(emphasis added) '

Section 30-28-127, C.R.S., provides that notwithstanding a
conflict with the adopted county plan, this Commission may order that
public utility extensions, betterments, or additions to buiidings,
structures, or plant or other equipment are reasonable and that they
should be made. The key word in the statute is the word "reasonable"
which is not otherwise defined. ‘ ‘

Initially Public Service proposed an upgrade of the existing
overhead 115/115kv transmission line to an overhead 115/230kv line which
runs between the Daniels Park substation in Douglas County and the
Greenwood substation in Arapahoe County. During the course of hearings
in this docket, Public Service indicated its willingness to upgrade the
line from 115/115kv to 230/230kv. The portion of the upgrade involved in
this .application is within Douglas County. The line was originally
installed in 1957 and upgraded to its current configuration in 1971,
prior to most development in the area. Public Service filed two
applications seeking zoning approvals from Douglas County for a portion
of the upgrade. Douglas County, acting through its Board of County
Commissioners in a two to one vote, determined that the upgrade was in
conflict with its zoning plan and denied Public Service's applications.
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Public Service then filed this application with this Commission for
approval to construct the upgrade notwithstanding the denials by Douglas
County. Douglas County, an intervenor in this application docket, and
several other individual intervenors contend that Public Service's
application before this Commission for an upgrade should be denied.
Alternatively, Douglas County contends that, if this Commission deems
that an upgrade of facilities 1is necessary, the upgraded facilities
should be -buried. Public Service believes that its application for
upgrade should be granted without the additional requirement of burying
or undergrounding the 11ne

After a careful review of the evidence presented in this docket,
together with the well-presented positions made available to the
Commission by the parties, it is our considered judgment that Public
Service's application should be granted subject to certain conditions
which are discussed in this decision. We shall now discuss the three
phases of this docket which have led us to reach the foregoing conclusion.

B. Phase I ~ the Need for the Transm1ss1on l.ine Upgrdde

Public: Service contends that the transmission line upgrade is
needed in order to serve the demonstrated need of residents in Douglas
County for more electricity. Douglas County countered that the
transmission line upgrade is not needed because Public Service load
projections are inaccurate and unreliable. We find that the transmission
line wupgrade, requested by Public Service in its application, is
reasonably required for electrical service in the southeast load area
generally and in Douglas County in particular. We further find that the
transmission line upgrade is the more reasonable proposal vis-a-vis the
potential alternative suggested by Dr. Robert H. Sarikas who testified
for Douglas County, which was the installation of an adequately sized
230/115kv auto transformer at the Greenwood substation in conjunction
‘with the upgrading of the second Smokey H111 to Leetsda]e c.rcu1t from
115kv to 230kv.

wi11iam J. Martin, Public Service's Vice President, Electric
Engineering and Planning, testified to the physical configuration of
Public Service's transmission system for providing power to the Denver
metropolitan area (including Douglas County) -from its metropolitan area
power plants and from sources outside of the metropolitan area.
" Mr. Martin also testified that the demand for power in the southeast load
area presently exceeds the ability of the system to supply that power in
certain outage situations.. Public Service's. transmission grid in the
- Denver Metropolitan area is basically a ring and spoke configuration.
Public¢ Service has four power deiivery points, namely Cherokee on the:
north, Lookout on the west, Smoky Hill on the east, and Daniels Park on
the south, as depicted in Exhibit A-5. Currently the auto transformer at
“the Daniels Park substation is loaded to near capacity. In a single
contingency outage the auto transformer will be overloaded and
insufficient power will Fflow from Daniels Park to Public Service
customers in the southeast load area of the metropolitan. area. If the
auto transformer capacity is increased, this will result in an



overloading of the existing 115/115kv transmission lines from Daniels
Park 1o Greenwood, -in a single contingency outage. Accordingly, these
Tines must be upgraded to 230/230kv (although operating the 1line at
115/230kv would be sufficient 1o carry loads for the next several years
10 the area).

The Daniels Park 1o Greenwood 1iransmission 1line 1is one of
several tLlransmission line *spokes® connected to an outer transmission
belt which 1interconnects the various power importation points around
Denver. The spokes were originally built to operate at 115kv. However,
. it reasonably could. have been anticipated that as demand for electricity
increased in the Denver metropolitan area additional power would have to
be made. available, either by building more spokes or increasing the
capacity of the existing spokes to 230kv. For the past 20 years Public
Service has been upgrading 115kv spokes in Denver to 230kv. The upgrade
from Daniels Park to Greenwood is one of many planned upgrades.

Although Douglas County pointed out many discrepancies and
problems, we are not persuaded by its attack upon Public Service's 1lcad
projections. Exhibit A-11 sets forth Public Service's load projections
which were made in 1983 for the years 1983 through 1988, and the actual
loads that occurred from 1975 through 1988. The total load projected for
the southeast load area, depicted on Exhibit A-11, is compared with the
actual loads that occurred. It can be seen that the demand for energy in
the total southeast load area has been about two percent higher than
Public Service's projections even though the Prairie substation, among
..others .involved in this application, was consistentiy over projected and
the projections ignored the 1973 and 1884 figures.

while the growith in the southeast metropolitan area continues to
be very high, it is now less than projected in 1983. Douglas County
argues that while the allocated coincidental peak loads only slightly
exceeded the allocated coincidental peak load projections, the actual
non-coincidental substation loads were less than the projections from
1985 through 1988 and the non-coincidental total southeast subsiation
load from 1985 to 1988 was substantially less than the actual allocated
coincidental peak load. Thus, Douglas County argues that the comparison
demonstrates that the use of allocated coincidental peak load figures
(whether actual or projected) inflates the actual loads carried by the
southeast substations in the Daniels Park powerliine. Douglas County
further argues that, since the Commission does not allocate costs in its
average and excess demand cost of service study using coincidental peak
loads or demand, Public Service's reliance on coincidental peak Tload
studies is misplaced. We do not agree. Coincidental peak load as used
in a power flow analysis measures the physical capacity that must be
available to avoid power outages or blackouts. Cost of service studies,
on the other hand, do not determine what is physically necessary but how
the costs of what is physically necessary are gqgoing to be allocated.
Accordingly, we believe that Douglas County misdirects the focus of this
docket by mixing the issue of what is physically necessary in a power
flow analysis with the economic issue of how costs are to be allocated in



a cost of service study. This docket does not involve a rate case, but
rather whether certain physical facilities should be allowed to be built,
notwithstanding a contrary zoning decision of Douglas County.

Although it 1is 1likely that the line originally proposed by
Public Service was based upon projections, it does not appear that Public -
Service attempted in this docket to demonstrate the need for the upgraded
line merely by presenting future load projections. In fact, by the time
Public Service witness Mr. Martin prefiled his direct testimony, actual
Joad figures for the southeast load area were available. These were the
figures relied upon by Mr. Martin to demonstrate the need for the
upgraded line. He testified that in February 1989 the southeast load
area required 576 megawatts. He also testified that had there been a
single contingency outage on that peak day, the lights would have gone
out. Mr. Martin also indicated that on January 25, 1989, there was a
power outage because the actual demand on the system exceeded the ability
of the system to supply it. As a result of outages, both Leetsdale to
Smokey Hill 230kv transmission lines were out of service. There were
only two other sources available to make up for the loss of that power to
the southeast load area, mainly the Arapahoe and Daniels Park power
sources. The Daniels Park auto transformer became loaded to 133 percent
of its capacity; the Arapahoe to Greenwood 115kv transmission line became
Toaded to 121 percent of its capacity; and the Greenwood to Leetsdale
115kv was Tloaded to 100 percent of its capacity. Voltages dropped to
below normal operating levels. Accordingly, the systenl was unable to
transfer required _ power through_ its Daniels - Park and Arapahoe
substations. Approximately 500,000 people were thhaut power for periods
lasting from one minute to an hour and 30 minutes with the average outage
being approximately 8 minutes. Had the proposed Daniels Park to
Greenwood upgrade been in service, the outage would not have occurred
because the upgrade would have more than tripled the capacity of the
Daniels Park to Greenwood line. As Mr. Martin pointed out, if the line
is upgraded it will have a capacity of approximately 650 megawatts when
it is operating at 230/115kv, or 870 megawatts when it s operating at
230/230kv. The 5650 megawatts supplied by Daniels Park would have been
sufficient to meet the load, even with the outages.

Douglas County contends that Public Service has not adequately
studied other alternatives to the transmission 7line upgrade. Public
Service counters that it had studied many alternatives to the upgraded
transmission line, including system alternatives which might provide more
power to Greenwood and Prairie without upgrading the Daniels
Park-Greenwood. These alternatives were not presented in Public
Service's case initially. Approximate]y two dozen alternatives were
considered and a brief synopsis of the various alternatives was contained
in Public Service's Exhibit A-16. Most of the alternatives were rejected
in the early screening process, but four alternatives were seriously
studied to a point that cost estimates and power flow amalyses were
done. As a result of Public Service's study, these alternatives were
rejected as well. :



On cross examination by Commissioner Lehr, Mr. Martin testified
that Public Service had not analyzed the cost or benefit of demand
management options as alternpatives to the upgrade of the transmission
line. Mr. Martin, agreed that such an analysis was possible, that demand
reductions could eliminate the need for the upgrade and that such a
program of demand reduction should be compared to the supply side option
of a transmission upgrade, both on the economics of such an alternative
and as to factors external to the economics, such as aesthetics, notice,
and exposure to electromagnetic fields. Mr. Martin also stated that he
understood that the time had passed in which Public Service could
approach this Commission with a supply side alternative in the absence of
engineering and financial analysis of demand side options.

Douglas County witness, Robert Sarikas, testified that the
installation of an adequately sized 230/115kv auto transformer at the
Greenwood substation, in conjunction with the upgrading of the second
Smokey Hi1l to Leetsdale circuit from 115 to 230kv, if necessary, would
provide a solutjon for the overilocad. Dr. Sarikas was of the opinion that
the environmental Jimpact of transformer additions at the existing
Greenwood substation, particularly because space is available, would be
less than the impact of the transmission 1ine upgrades or construction of
additional lines. He stressed that the proposed upgrade of the Daniels
Park-Greenwood 115kv 1line forces resolution of the Arapahoe-Sheridan
overloading problem. Since these areas are coterminous in part of the
southeast transmission system shown on Exhibit A-6, a resolution of both
problems simultanecusly, 1in hnis opinion, is more desirable than the
upgrade.

The alternatives ' suggested by Dr. Sar1kas are essentially
variations on the theme of getting power to Greenwood either through
Smokey Hil1l or the Arapahoe power sources rather than through Daniels
Park. However, his alternatives fail to deliver sufficient power to the
southeast load area and they do not appear to increase the reliability of
the system because they fail to relieve the Daniels Park bottleneck.
Although Dr. Sarikas says that there is room at the Greenwood substation
to upgrade the transformer, it may well be that the Greenwood upgrade, as
proposed by Dr. Sarikas, would require the demolition of about seven
homes in the area.

We find that in order for Public Service to provide adequate
e]ectr1ca1 service in that southeast load area, its amended proposal to
upgrade its existing overhead 115/115kv transm1ss1on Tine to a 230/230kv
transmission line running between the Daniels Park substation in Douglas
County in the Greenwood substation in Arapahoe County is reasonable and
should be approved.



C. Phase II - Consideration of Non—-MNeed and Non-Health Impacts of
Proposed Transmission Line Upgrade

Phase II of this docket was devoted to a consideration of
non-need and non-health impacts of the proposed transmission Tline
upgrade. Land use, noise, aesthetics, and property value impacts were
considered by the Commission.

1. Land Use Impacts

Douglas County witness Steven Wilson testified that the proposed
upgrade should not be approved because of unfavorable impacts upon land
use. However, Mr. Wilson's testimony establishes the substantial
compliance of the proposed upgrade with the zoning policy and procedure
of Douglas County. In fact, the Douglas County planning staff found the
Public Service applications in compliance with the county plan.
Mr. Wilson's opinion conflicts with the opinion of other members of the
planning staff and the documents contained with the file of the planning
staff. For example, Exhibit J-5, the memo of July 6, 1988, from
Mr. Wilson and Mr. Hainlen to the members of the Douglas County Board of
County Commissioners, includes the attachment of the memo of March 16,
1988, finding the application to be in compliance with the Douglas County
zoning resolution and indicating that the planning staff's concerns over
visual aspects could be dealt with through either coloring the towers or
using single steel poles. Finally, the memorandum indicates that the

referral agencies to whom the application was submitted had no negative
comments.

If we were to accept the notion that adverse land use impacts
are a sole basis for our finding that Public Service's proposed power
line upgrade was unreasonable, arquably the statute (§ 30-28-127 C.R.S.)
that allows review by this Commission from adverse local government land
use findings would be nullity. This result follows in logic since this
Commission has no land use control jurisdiction and local governments are
vested with such powers. If we cannot override a local land use decision
affecting utilities, then the statute is meaningless.

2. Aesthetic Impacts

Pubiic Service presented the testimony of Mr. Kim Dreese who
presented visual simulations of the proposed upgrade, both with lattice
towers and single steel poles. Public Service has agreed to provide

either steel lattice towers or single steel poles. We find that the
~additional visual impacts from the proposed upgrade are minimal. Thus
the aesthetics impact aspect of this docket has not been a material
factor in our decision.. While the natural beauty of the state may
someday result in 135151ativn diction regarding undergrounding, we are
not willing at this fime to require all ratepayers to pay the additional
$13.5 million cost basnd on aesthetics.



3. Property Value Impacts

The Commission is not clothed with power to award damages as a
result of property value losses, even if they result from the upgrade.
The Commission did rule previously in this docket that the effect of the
transmission. 1ine upgrade on property values was one of a number of
factors that the Commission was entitled to consider in making its
determination of whether the upgrade was reasonable. Dougias County
witness Mr. Bowes testified that the upgrade will adversely affect
property values. Mr. VanCourt for Public Service testified that the
upgrade will not affect property values. Mrs. Davis of Greenwood Village
said that her land value was. lowered significantly when the line running
near her house was upgraded from 115kv to 230kv. The transmission line
was built in 1957 before most, if not all houses were constructed. There
js insufficient evidence on the record to demonstrate that a negative
inpact on property values, even in combination with other factors, is so
great that the Commission could make a finding that the transmission line
upgrade was unreasonable. )

4., - Noise Impacts

~ Public Service presented the testimony of David L. Adams on
noise. Mr. Adams performed measurements of the transmission lines most
similar to that proposed in this docket, both energized and unenergized,
and compared those with other measurements taken by Public Service.
Based upon his own measurements and his comparison to those of Public
Service, and his determination of the noise increase resulting from a wet
conductor, Mr. Adams testified that there would be a s1ight increase in
noise, but that the noise would be reasonable. The determination of
Mr. Adams that the audible noise from the proposed line is reasonable was
supported by his Exhibit F-10, a graph contained in the Electrical
Engineers Handbook, 12th Edition, which shows noise complaints arising
generally only at levels exceeding that found on lines similar to the
proposed upgrade.

Douglas County witness, Michael Summers, testified that Public
Service and Mr. Adams should have evaluated the lines under wet conductor
conditions and provided an audible noise profile for the proposed 230kv
Tine. Mr. Summers also was of the opinion that Mr. Adams' measurements
were good for the single purpodses of stating what the noise levels were
on the day he performed the test, but his one day test was not sufficient
to conclude that noise will not be a problem at the proposed 230kv line.
Mr. Summers also criticized Mr. Adams' measurements as being made only
during fair weather conditions. Mr. Summers calculated an audible noise
profile for the proposed 230kv line under wet conductor conditions which
indicated that the upgraded 1ine would reach noise levels of 58.3-53dBAs
5 percent of the time, and noise levels of 49-44dBA 50 percent of the
time.

Public Service counters that the noise levels from the proposed
upgraded line will be reasonable since the noise levels fall below the
maximum noise levels that are permitted in residential areas in
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accordance with § 25-12-103, C.R.S. It should also be noted that Public
Service has agreed to construct the transmission line upgrade with a
larger conductor than it has previously used on similar upgrades. A
larger conductor, as a general rule, will operate more quietly than a
smaller conductor. Douglas County is apparently of the view that noise
in excess of the statutory limits is a public nuisance. It also argues
that what is defined as a statutory public nuisance is not the standard
governing the need for the construction of electric transmission lines or
whether construction is "reasonable.® Accordingly, according to Douglas
County, it would be unreasonable to use public nuisance standards to
define "reasonable® in this docket as far as noise is concerned.

Based on the record in this docket, we find that the increase in
noise levels which is 1likely to be occasioned by the transmission line
upgrade is reasonable under the circumstances.

5. Summary of Phase II Impacts

Based upon the foregoing, we conclude that the Phase II impacts,
1nc1ud1ng land use aesthetics, property values, and noise, either singly
or in combination, do not adversely affect the overa]] reasonab]eness of
the transmission line upgrade.

D. Phase III - The Hea]th Impacts

In_recent years recognition and concern over the p0551b1e
adverse health effects of power frequency electric and magnetlc fields
have increased. This is the first docket at this Commission in which a
health effects issue has been specifically raised by the parties in
connection with a power project. It was the Phase III health impact
issue that garnered the most testimony of the parties and public
witnesses who testified in this docket. Many of the public witnesses who
‘testified at the public hearings made known to the Commission their
concerns about the possible adverse effects of electric and magnetic
fields emanating from overhead power 1lines. Three individuals were
concerned enough about this issue to intervene as pro se parties in this
docket and to testify and present exhibits to the Commission. The pro se
intervenors, specifically Mr. Herbert and Mr. and Mrs. Weber, in this
docket materially assisted the Commission in its overall determination
with regard to the health effects issue. Their participation was highly
commendable, and is appreciated by this Commission.

Public Service sponsored the testimony of three recognized
medical experts. Or. Darwin R. Labarthe is a medical doctor, researcher
in epidemiology and teacher employed by the School of Public Health at
the University of Texas Health Science Center in Houston, Texas and also

.by the Baylor College of Medicine. Dr. Labarthe's other qualifications
‘as an expert are set forth in Appendix B8-1.

Dr. Labarthe testified as to the development of epidemiology as
a science and the methodologies of the various epidemioiogical studies in
which he and others have been involved described in Appendix B8-1. In



explaining what epidemiologists look for in assessing groups of studies
for a relationship of a purported agent to a disease, Dr. Labarthe
testified that epidemiologists consider several factors with respect to
such ‘relationship, including strength, consistency, specificity, time
relationship, and coherence. = Dr. itabarthe further testified about his
review of the epidemiological studies involving power frequency,
electric, and magnetic fields in human health.

One of the studies about which Dr. Labarthe testified was a
study by Wertheimer and Leeper (1979) in Denver which reported results of
a comparison of cancer cases and controls in relation to high and low -
current wiring configuration codes. Dr. Labarthe stated that in addition
to numerous problems in the design, conduct, and analysis of this study,
later follow-up studies have not been able to replicate the results of
the Wertheimer and Leeper childhood study of 1979. Some of the problems
in the Wertheimer and Leeper study included the method of statistical
analyses, problems with the experimental design, and problems with the
measure of exposure. As an example, a fundamental problem with ‘the
Wertheimer and Leeper study, according to Dr. Labarthe, was that it was
not a blind study. A blind study is one in which the investigator
evaluating exposure does not have advance knowledge of the health status
of the individual subjects for whom the measurements are being made, and
thus a blind study would 1imit the chance for bias or error ‘in coding
exposure data. Or. Labarthe also related that a study by Fulton in 1980
attempted to replicate the findings of the Wertheimer and Leeper study
concerning childhood Jleukemia but that the conclusions of the Fulton
study were in conflict with those of Wertheimer and Leeper in that no
~relationship was . found. between.. childhood Jeukemia and -wiring

configuration codes. :

Dr. Labarthe also discussed the Savitz studies (1986, 1988)
which Jlooked at several disease categories, two different types of
control groups, four measures of exposure, and differing numbers of
stratification of exposure in data. The Savitz study had over
1,500 calculations which showed no significant associations between
cancer and magnetic fields when the actual measurements of magnetic field
exposure were used. According to Dr. Labarthe, the only times Savitz
identified any significant association was when wiring configuration
codes, an estimate of exposure for a particular residence, were used.
According to Dr. Labarthe, the Savitz study consistently found no
statistically significant associations between cancer and magnetic fields
and only a few irreqular statistically significant association Dbetween
cancer and wiring configuration codes. With respect to childhood cancer
studies taken as a whole, and the degree of validity of individual
studies within that group, ODr. Labarthe concluded that there is no
consistent pattern of dncreased risk across or within the studijes, that
no studies have established a dose-response relationship between any type
of childhood cancer and any measure of exposure, and that there is no
increased risk of childhood cancer when actual electric or magnetic
fields were measured. Dr. Labarthe also discussed several other studies
(e.g., Milham (1982, 1985, 1988), Coleman (1983, 1985, 1988), McDowall
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(1983, 1986), Stevens (1988), and Stearn (1986)) which have not shown any
consistent patterns of risk that would provide a scientific basis for
concluding that electric and magnetic fields are associated with cancer.

Finally, Dr. Labarthe testified as to certain other
epidemiologic studies concerned with power frequency fields and other
health indicators, other than cancer. He discussed the Perry (1981)
study on suicide, the Singewald (1973) study of electric utility linemen,
and the Strumza (1970) study of individuals 1living in the vicinity of
electric transmission lines. Dr. Labarthe affirmatively answered the
specific question of whether sufficient research had been conducted in
his area of expertise, namely epidemiology, for him to reach a
professional opinion concerning the power frequency electric and magnetic
fields and human health. Dr. Labarthe's opinion was as follows:

Taken together, the epidemiologic studies on
power frequency electric and/or magnetic fields
do not show that exposure 1is associated with
cancer or any other adverse health effects. The
group of epidemiologic studies concerning power
frequency electric and magnetic fields and human
health have examined a variety of health end
points inciuding childhood and adult cancer and
overall use of medical facilities and/or
prescription medicines. The studies vary widely
in their strengths and weaknesses, i.e., in their
validity. = The studies indicate that, regardless
of how it 1is measured, increased exposure to
power frequency fields is not associated with
increased risk of any disease or illness, i.e.,
there is no dose-response relationship, no
consistent pattern of increased risk of disease
or illness associated with field exposure either
within or across studies. There 1is neither
specificity of disease or 1illness nor a time
relationship of exposure and disease or illness
that indicates a cause-effect relationship.
Further, indications from related fields of
science provide no persuasive pattern of any
adverse health affects from exposure to power
frequency electric and/or magnetic fields.

Dr. Edward Paul Gelmann, Chief of the Division of Medical
" Oncology and Professor of Medicine and Professor of Anatomy and Cell
Biology at the Georgetown University School of Medicine also testified on
behalf of Public Service. Dr. Gelmann is a specialist in . medical
oncology and cell biology. Dr. Gelmann's other qualifications as an
expert are set forth in Appendix 8-2. '
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Dr. Gelmann was asked to» conduct an independent 1literature
search and independently examine the relevant scientific studies in the
fields of molecular and cellular biology to assess whether power
frequency electric and magnetic fields cause any adverse molecular and
cellular effects that lead to cancer or other adverse human health
effects. '

- The key point that needs to be understood about molecular and
cellular biology and cancer, according te Dr. Gelmann, is that any agent
that causes a change in DNA, that is, that causes a heritable genetic
change, can have adverse effects. It is most important to understand
that genetic change is necessary to create cancer cells. Once it occurs,
the genetic change is permanent and is transmitted to “daughter cells.®
Thus, when a particular cell with a DNA change that causes cancer
divides, all subsequent cells will be cancer cells.

Dr. Gelmann testified that the mutational analyses studies with
electric and magnetic fields showed that exposure to 60Hz fields have no
affects on mutations. Dr. Gelmann referred to the Frazier (1984) study
which found no effect on the frequency of genetic changes in ovary cells,
the Trent (1987) study which found no effect of power frequency fields
with human colon cancer cells, and the Whitson (1986) study which found
that ODNA repair processes were not affected by exposure to power
frequency fields.

Dr. Gelmann testified that chromosome studies concerned with
60Hz electric and magnetic fields showed that they were not associated
““with damage or-other- changes to chromosomes. Dr.-Gelmann also reviewed
other studies on cell proliferation, studies on DNA synthesis and
cellular transcription and concluded after reviewing the in vitro studies
that there is no persuasive scientific data showing that power frequency
electric and magnetic fields in any way cause or promote cancer, and that
these studies show no cellular or molecular damage or harm that could
Tead to adverse health effects.

In addition, DOr. Gelmann reviewed a number of animal studies
that had been conducted in both controlled laboratory settings and with
organisms 1iving directly under transmission lines. One of the most
important of theses studies is one by Benz and Carsten (1987). Benz and
Carsten studied thousands of experimental animals during three
generations of exposure to various levels of both electric and magnetic
fields and they looked at many different indicators of health, including
fertility, growth, development, mortality, general health, and genetic
indicators. According to DOr. Gelmann the results of the Benz and Carsten
research found no effects of power frequency field exposure on any of the
"many end points examined and the studies also demonstrated that exposure
to power frequency of electric and magnetic fields did not cause,
promote, or otherwise influence cancer or cause other adverse health
effects.

Dr. Gelmann also reviewed tumor growth studies in which
researchers either exposed cells to the agent in question, then
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transplanted those cells to the animal host, or transplanted cells to the
animal host and then exposed the entire organism to the purported agent
of interest. Dr. Gelmann stated that tumor growth studies involving
electric and magnetic fields showed no effect on the growth of cancerous
cells or other adverse effects on health.

Finally, Dr. Gelmann came to the conclusion that sufficient
molecular and cellular biology research had been conducted to adequately
assess the possible risk of DNA change from exposure to electric and
magnetic Fields and that based upon his education, training, experience,
and position within the field of molecular and cellular biology that no
adverse effects of exposure to power frequency are indicated by the
research in cellular and molecular biology, including the animal and
tumor growth studies.

The third physician who testified in this docket for Public
Service was Dr. Richard Steven Bockman, an Associate Professor of
Medicine and an Associate . Professor of BioChemistry at the Cornell
University Medical College in New York. Dr. Bockman's other
qualifications as an expert are set forth in Appendix B-3.

Dr. Bockman was asked by Public Service to examine whether power
frequency electric and magnetic fields have adverse health effects on
living systems, especially on the endocrine and immune systems, including
effects on reproduction and development.

Dr. Bockman testified that power Frequency Ffields are not
stressors inasmuch as responses to electric fields at levels great enough
to cause perception can cause a momentary rise in adrenal hormones, just
1ike a noise or any other perceived stimulas of interest would, but that
the hormones rapidly return to base line levels with the continuous
exposure to power fregquency fields. Dr. Bockman specifically stated that
exposure to power fregquency fields does not make a person more
susceptible to disease or illness nor does exposure have any adverse
effects on the immune system. According to Dr. Bockman, animals exposed
or not exposed to electric fields behave in the same way to challenges by
ineffective bacteria or viruses. Dr. Bockman discussed, 1in his
testimony, the Krueger and Reed (1975) study and the Cerretelli (1979)

~study which found no differences in mortality between exposed mice in a
control group of unexposed mice to a 75Hz electric field for 21 days.

Dr. Bockman also discussed studies in the area of reproduction
and development-and found that the effects of exposure to electric and/or
magnetic fields did not reflect adverse effects on mammalian and
non-mammalian reproduction ard development. Dr. Bockman also discussed
the Rommereim (1987) study in which multiple generations of laboratory
rats were examined to determine whether chronic exposure to electric
fields would produce any fetal effects. BDr. Bockman stated that no fetal
malformations or other adverse birth-outcome effects were noted and that
there were no effects on reproductive behavior, mortality, or body
weights of the exposed offspring compared to the non-exposed control
rats. Dr. Bockman conciuded that as a result of a 1985 study on chick
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embryos as well as a Benz and Carsten study at the Rrookhaven National
Laboratory on rats, that there was no indication of a dose-response
relationship for measurements of fertility, body weight, or growth
development. .

Based upon his education and experience and review -of the
research in areas of endocrinology, immunology, and reproduction and
development Dr. Bockman concluded that exposure to 60Hz electric and
maghetic fields from electric lines fails to show adverse health effects
on the endocrine or immune systems of the body or on reproduction and
development. ' o

Douglas County contends that Public Service failed to address
many .areas of human health and has focused only on the narrow specialties
of its - three expert witnesses. More specifically, Douglas County
contends - that Public Service has not addressed possible effects of
electro-magnetic. fields on learniny, behavior, circadian rhythm, cancer
promotion, calcium efflux, central nervous system function, or function
at the cellular level other than as related to cancer initiation. One of
the exhibits introduced in this docket was Exhibit K-7 which is a
background paper entitled “Biological Effects of Power Frequency Electric
and Magnetic Fields" commissioned by the Office of Technology Assessment
from the Department of Engineering in Public Policy at Carnegie Mellon
University (OTA Report). Douglas County contends that the two areas
identified as most worthy of concern with respect to public health
effects by the OTA Report, central nervous system effects and cancer
promotion, were virtually ignored by Public Service's expert witnesses.
Thus, "according to Douglas County, “even-if Public Service's experts are
deemed credible, they failed to establish that there are no adverse
health effects associated with electro-magnetic fields. The OTA report
commented on the status of scientific opinion on the effect of
electro-magnetic fields as follows:

As recently as a few years ago, scientists were
making categorical statements that on the basis
of all available evidence there are no health
~risks from human exposure to power frequency
fields. In our view, the emerging evidence no
longer allows one to categorically assert that
there are no risks.

In the opinion of Douglas County, the fact that Public Service's
three witnesses disagreed with the OTA Report's conclusions, and refused
to allow any room for error, makes their opinions "patently unreasonable.*

Douglas County presented the testimony of ODr. Daniel A.
Goldstein and Dr. James P. Kornberg whose qualifications as experts are
set forth in Appendix B-4 and Appendix B-5, respectively. These doctors
acknowledged that they have no specific expertise, training, or research
experience in any of the medical disciplines in which electric and
magnetic field research has been conducted. Dr. Goldstein is trained in
pharmacology and pediatrics and has practiced medicine for three years.
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Dr. Kornberg is trained in occupational medicine and does not conduct
research in medical specialties on a regular basis. Both of them devote
a substantial part of their professional work to litigation and expert
testimony.  Dr. Kornberg conceded that he did not conduct a critical
review of a specific study. Dr. Goldstein acknowledged that in forming
an opinion about possible health risks, "primary" research sources, that
is, the actual documented research, are more valuable than secondary
sources in which studies are summarized by others. Nevertheless,
br. Goldstein's review of the literature consisted largely of secondary
SOurces. '

Dr. Goldstein discussed a number of studies, the results of
which he believed were inconclusive and not always consistent. The
essence of his testimony was the proposition that the standard of proof
in requlatory affairs must differ from that used in science. According
to Dr. Goldstein, while it must be admitted at the outset that present
data regarding biological effects of magnetic fields are inadequate to
allow a final determination of the issues, there are clearly some
indications of possible risk. He stated that, given the uncertainties of
scientific research and the responsibility of requlatory bodies, the
requlator, unlike the scientist, must consider possible as well as known
risks. Dr. Goldstein acknowledges that there is no area where Tlow
intensity - low frequency fields have been definitively shown to have an
adverse effect upon humans. However, he believes there are areas in
which the existing literature indicates the need for further
investigation .in order to more fully exclude or to define the Jevel-of
risk. For these reasons it was Dr. Goldstein's testimony that caution:is
warranted in allowing uncontrolled exposure of humans to magnetic
fields.

With this proposition we agree. These areas include, (a) the
relationship between power transmission structures and the induction of
human cancers,  (b) the relationship between electro-magnetic fields in
the development of the human embryo and fetus as defined as by both
anatomical and neuropsychological examination, (c) the relationship
between electro-magnetic fields and infertility and reproductive loss,
{(d) the relationship between - electro-magnetic fields and suicide,
depression, or other psychological effects, (e) the relationship of
magnetic field exposure to other disease states not so far investigated
in available surveys, and (f) the possible mechanisms of bio-magnetic
interaction, the understanding of which will allow a better extrapolation
of ava11ab]e anima] research.

Dr. Goldstein states there may be unknown risks which are
assumed by a portion of the populace who 1live in close proximity to
transmission equipment. Accordingly, he advises that caution is
warranted on the part of regqulatory bodies in order to protect the public
from possible adverse effects of low frequency electro-magnetic fields.
He believes that the unknown risk can certainly be reduced by the burial
of transmission lines or increasing the width rights-of-way. Another
alternative is the rerouting of electric power transmission through less
populated areas.



Dr. Kornberg, who also testified on behaif of Douglas County,
basically agreed with Dr. Goldstein's testimony. Dr. Kornberg was of the
belief that there has been inadequate research performed to persuade him,
as a practitioner of environmental medicine, that he should not be
concerned about possible adverse effects related to electro-magnetic
field = exposure and that, accordingly, Public Service should delay.
proposed voltage upgrades and consider rerouting and line burial options
until there 1is a greater scientific consensus on the matter of
electro-magnetic fields in human health. '

Dr. Xornberg discussed formaldehyde and asbestos in his
testimony. Dr. Kornberg stated that besides its corrosive and irrjtant
effects, formaldehyde was not recognized to be the insidicus hazard which
he says we know it to be today. In the 1950s there was emerging
literature that formaldehyde can cause asthma, and in the early 1960s
there was some evidence that it may be mutagenic' in animals.
Dr. Kornberg stated that extensive research during the 1950s and 1960s,
however, revealed no evidence for any carcinogenic potential in either
humans or animals. In 1987, the medical community was officially alerted
to the human carcinogenic potential of formaldehyde. Likewise
- ~Dr~ Kornberg made reference to the fact that despite some early reports
in the late 1940s and 1950s that excess bronchogenic cancer in male
asbestos workers was c¢linically emerging, asbestos continued to be used
unabated until the mid 1970s.

Dr. Kornberg was of the opinion that the failure to recognize
the magnitude of the asbestos problem resulted in delays in preventive
‘action "and undoubtedly also resulted in an increase in the size of our
present day epidemic of asbestos-related disease. In Dr. Kornberg's
opinion, if more attention had been paid to the "yet to be proven®
asbestos-related disease association of the 1950s and 1960s, the search
for asbestos alternatives and the development of better programs of
exposure reduction and medical surveillance would have been accelerated.

We find that ODouglas County's sweeping criticism of Public
Service's medical experts is not well focused. As indicated above,
Douglas County claims that no attention was given by Public Service's
medical experts to such subjects as *learning, behavior, circadian
rhythms, calcium efflux, central nervous function, immune response, and
hormones and enzymes. With respect to cancer promotion, Dr. Labarthe did
review all of the epidemiologic evidence in assessing whether 60Hz fields
have a role in the development of cancer. And he also specifically
addressed the subject of cancer promotion and concluded that there is no
scientific basis to believe that electric and magnetic fields cause,
promote, progress, or in any other way are associated with cancer.

The conclusion of the Public Service doctors and the Douglas
County doctors, although differing in emphasis and focus, can be
reconciled. As a result of the evidence presented in this docket on
health effects, we arrive at the summary finding that, as of this time,
there are no known or apparent adverse health effects resulting from
electric and magnetic fields from low level overhead power transmission
lines. '
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We acknowledge the possibility, with perhaps more humility than
the Public Service experts, that future scientific and medical research
may negate the truthfulness of this finding and that the exercise of -
"prudent avoidance® is appropriate. The necessity of our deciding what
is in the public interest, in the face of man's awesome and growing power .
to effect the environment in which we live, is at once humbling and
challenging. '

£. Prudent Avoidance as it Relates to the Application for Upgrade

Since the Commission has adopted a finding that, as of this
time, there is no known and demonstrable adverse health effect resulting
from Jow level electromagnetic field produced by overhead power
transmission lines, one of the policy options available to the Commission
is to do nothing with respect to the health issue until the scientific
information relating to power line health effects becomes more defined.
A second option would be to advise the public of information available
health issues, but take no further action. A third option which bears
the appellation of "prudent avoidance® is to look for ways to minimize
the possible adverse health effects, if such exist, consistent with the
cost which would be required. and our current scientific understanding
about possible risks.

Prudent avoidance means the striking of a reasonable balance -
between avoiding potential harm and the attendant costs and risks. This”
Commission believes that . prudent avoidance carries with it the common °
sense assumption that economic resources are not unlimited and that some ~
prioritization needs to be made in how they are.  to be spent. In
connection with this Jlast point, there 1is the danger of over
simplification and misunderstanding. We explain this economic point in
the following way: Assume that there is a finite number of dollars to be
spent for public health purposes, which amount of dollars is to be raised
either through  taxes or utility rates or a combination of the two.
Assume for illustration purposes only, that a finite number of dollars
-only can be spent either Ffor burying a power line (thus reducing possible
harm from electric and magnetic emanations from overhead power lines), or
the money could be spent for prenatal care. Where should the money be
spent? Obviously, this Commission has no authority to spend money or to
authorize the spending of money for prenatal care. However, the
Commission can assess the possibility that ip the above described
scenario the authorization to spend money to bury power lines may well
affect the economic possibility of spending money for prenatal care. In
other words,  if society has a finite number of dollars to spend on
utility rates and to pay taxes, and if utility rates go up-in order to
pay for burying a power line, society would have less resources to pay
taxes which, in turn, might be used to finance prenatal care or other
clearly beneficial health programs. - With commendable candor,
Dr. Goldstein, Douglas County’s witness, when questioned by
Commissioner Nakarado on. making a choice, based on current scientific
knowledge, between spending money on prenatal care versus moving away
from the right-of-way that had a transmission 3iine, candidly opted for
prenatal care. -
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The concept of prudent avoidance necessarily carries with it the
exercise of prudential judgment. A quotatien from the OTA Report
illustrates this, as follows: :

For example, broccoli and cauliflower may contain
anti-carcinogens. = Dietary fiber may help to
reduce the risk of certain cancers. Conversely
char-grilled meats may carry increased risks of
cancer. The evidence on these things is
suggestive but inconclusive. As a matter of
prudence many people have tried to increase the
frequency with which they eat cauliform
vegetables, increase their fiber intake, and
reduce the amount of char-grilled meat they eat.
But reasonable people do not rent a helicopter to
fly high fiber ‘-bread into them when: they spend a
week at a mountain ski resort which serves only
regular bread. Families who .eat meat, would not
buy lobster for their kids every night for a week
at the same ski resort if it is the only meat on
the menu that is not char-broilled. Nor do
reasonable people rent their own refrigerated
truck to _supply them with broccoli and
cauliflower when they travel 1in places where
these foods are not available.  Such steps go
beyond prudence. At the Jeast they would be
—foolishly expensive, at -the- worst signs of
serious paranoia. OTA Report (Exhibit X-7) at
page 79

Thus the question becomes how much is it prudent to spend, or to
do, in order to reduce, but not necessarily eliminate, the risk of
potential harm? We start with one of the observations made by the
OTA Report that although it might make sense to avoid exposing people in
siting new lines, but that in most cases, with our current knowledge, it
would not make sense to tear out and rebuild old lines. In this docket,
Public Service 1is pot making an application to build new lines, but
rather to upgrade existing lines. We find that the concept of prudent
avoidance, in this context, does not extend to burying them. The
additional cost would be approximately $13.5 million which we find would
be an excessive expenditure of rate payer funds to reduce a risk, which
Public Service's medical experts have said has not been shown to exit and
which Douglas County's medical experts argue as potentially existing.

Currently about 390 people 1live within 500 feet of the
transmission l1ine. The record in this docket does not indicate that
people will have significant exposure from the upgraded 1line at a
distance of 500 feet. On the contrary, Public Service witness Silva
stated that, in all probability, field levels within 180-200 feet of the
upgraded line will be the same as the ievels associated with a buried
line. Even using the figure of 390 people and the $13.5 million actual
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additional cost of burying the line, it is ciear that burial of the line
does not fit within the hypolhetical level of a few thousand dollars per
person 1investment in order to obtain prudent avoidance which is
recommended in the OTA Report. . =

The policy of prudent avoidance means taking steps to reduce
exposure at reasonable or modest cost. Such steps would include the use
of reverse phasing on the 1line, higher ground clearances, and larger
conductors than otherwise necessary. Public Service wilness James
Silva's Exhibit K-4b shows that the fields would be less using single
steel poles as compared with using lattice towers because the conductors
would be closer together. Accordingly, the fields would be attenuated.
If the 1lines are configured as double circuit 230/230kv rather than
double circuit 115/230kv and if one circuit has reverse phasing then
there would also be a reduction in the fields because the fields from the
reverse phasing will. tend to cancel each other out. It is also true that
in terms of magnetic field, the use of single steel poles rather than
Jattice towers would result in a reduction of exposure and in a lower
magnetic field both on the right-of-way and on the right-of-way edges
than exists at the present.

Pub]ic Service has agqreed to forego an- interim 115/230kv
configuration and construct a 230/230kv configuration as well as using
steel poles in lieu of lattice towers. Public Service has also indicated
that the ground clearance for the upgraded line is more than required by
‘National- Electric Safety Code requirements of the line and that it will -
also use larger conductors_ than necessary. These proposals by Public
Service will Jlower fields significantly, reduce noise, and thereby
constitute a reasonable implementation of prudent avoidance. :

It should also be noted that there was ample evidence in this
docket, as exemplified by Mr. Silva's testimony in his Exhibits K3a and
K3b that the general public encounters substantial electric and magnetic
fields of numerous sources in everyday life which are not significantly

different from those that will emanate from the proposed upgraded
Tine.

- Intervenors James F. and M. Suzanne Weber, in their reply of
Statement of Position, indicated that Public Service's existing easement
is 80 feet wide with the power lines being positioned in the middle of
the easement. The Weber's state that on the west side of this easement,
Public Service owns another five feet of easement with purposes unknown
to a Highlands Ranch business properties developer. Next to the five
foot easement is a 60 foot easement owned by The Denver Water Board thus
making a total air space easement of 145 feet wide. The Weber's suggest

P

1 For example, magnetic field levels from 230/230kv would involve a
maximum value of 8-22 milligaus (mg) on the right-cf-way and 3-12 mg at
the edge of the right-of-way. By comparison, at the doll house display
of the Colorado State Capital, the mg level was 87. Exhibit K-2 forcibly
indicated that the mg leveis from various appliances are typically much
higher than would be experienced from an upgraded 230/230kv line.
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that the de11c Service poles be moved out to the middle of the 145 feet
~which they say- is a much better 72 1/2 feet aw=" from their property
1ine. The Weber's also say that positioning the poles in this way would
also be 72 1/2 feet away from future Highlands Ranch residents. Since
the Public Service Lines are now 37.1/2 feet from the Weber's lot lines,
this alterzative, according to the Weber's, would give them 35 more feet
and cause the milligauss levels to drop. Although this information was
not . formerly introduced during the hearing phase of this docket, we
believe that Public Service should examine the possibility of positioning
the steel poles on its right-of-way, taking into consideration other open
right-of-way whether owned by Public Service or not, which will maximize
the distance of the poles from residential and other inhabited
properties. Finally, we believe that prudent avoidance means that Public
Service should gquantify and continue its support of industry research in
this area and should begin to develop in-house capability to survey and
measure electromagnetic fields. We will expect Public Service to submit
its plan for further research and for its own survey of e]ectromagnet1c
fields to the Commission within 90 days of this decision.

F. Conclusion

Based wupon our foregoing findings, we <conclude that the
application filed by Public Service for approval to effect the
transmission line upgrade, pursuant to § 30-28-127, C.R.S., is reasonable
and should be approved. The approval, however, is granted subject to
certain conditions which we believe operate to implement a policy of
prudent avoidance of an unknown risk of potential--harm due to electric
and magnetic fields. Based upon what we know now, it can reasonrably be
anticipated that research into  the relationship between electric and
magnetic field emanations from overhead power lines to possible adverse
health effects will be continuing for a number of years. Further
research may well confirm the confident conclusions expounded by Public
Service's three medical experts that adverse health effects are not known
to exist and probably, do not exist. If further research tends to weaken
or negate those conclusions, then regulatory bodies, such as this
Commission, must respond accordingly. :

The Commission will consider the feasibility of entering into
rulemaking with respect to the entire issue of the design and placement
of overhead power 1lines. At this point of time, the Commission is
obliged to respond to the particular question posed to it by the need of
Public Service's customers in the southeast metropolitan- area for
additional power, on a reliable basis, and the possible negative impacts
which the proposed upgrade might have on the people who reside in certain
specified portions of that southeast metropolitan area. We have done so,
using our best judgment in response to the respective presentations of
the parties in this docket. Finally, Public Service should be on notice
that it is no longer acceptable to appear before the Commission to seek
supply side enhancements to its system without .apprising the Commission
what efforts have been made, together with the results of those efforts,
to reduce or mitigate the necessity of supply side enhancements with
demand side alternatives. Public Service witness Mr. Martin acknowledged
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that demand side alternatives are a legitmate Commission concern and will
have to be addressed in future proceedings dealing with supply side
enhancements. We find that Mr. Martin's commitment, presumably made with
the knowledge and approval of Public Service, should be a further
condition to the approvai of this application. : )

As we have already indicated above, we believe that all of the
parties, including the pro se intervenors who expended considerable time
and effort in making their written and oral presentations to the
Commission, have done an excellent job in providing this Commission a
record upon which to base its decision.

THEREFORE THE COMMISSION ORDERS THAT:

1. The application of Public Service Company of Colorado,
filed on January 12, 1989, seeking an Order permitting it to upgrade and
provide betterments on existing 115kv transmission line located within
Douglas County, Colorado, pursuant to the provisions of § 30-28-127,
C.R.S., is granted subject to the following conditions:

A. The upgraded lines shail be configured at
230/230kv;

8. The 1lines shall be configured in. reverse
phase;

C. The transmission lines shall be strung on
single steel poles in lieu of the present
lattice towers;

D. Cbnductors and other equipment shall be used
which will mitigate noise effects of the
Tines;

E. To the extent feasible, the single steel
poles shall be placed on the Public Service
Company of Colorado right-of-way-way, taking
into consideration other open right-of-way
whether owned by Public Service Company of
Colorado or not, which will maximize the
distance of the poles from residential and
other inhabited properties.

F. Public Service Company of Colorado shall
comply with the Commission's discussion in-
the conclusion above to address demand side
reductions and mitigations in future
proceedings dealing with supply-side
enhancements. ‘ : _

§
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G. Public Service Company of Colorado chail
submit to the Commission its plan for
further research regarding electromagnetic
fields and 1ts survey of its electromagnetic
fields. uch plan shall be submitted to the
COmmission in writing within 90 days of the
effective date of this Decision.

2. The 20-day time period provided for by § 40-6-114(1),
C.R.S. to file an application for rehearing, reargument, or
reconsiderat1on begins on the first day after the mailing or serving of
this Decision and Order.

- Unless otherwise subsequently 6rdered by the Commission, this
Decision shall be effective 30 days from this date.

DONE IN OPEN MEETING December 20, 1989.

(SEAL) THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

ARNOLD H. COOK

RONALD L. LEHR -

GARY L. NAKARADO

ATTEST: A TRYE COPY

Commissioners
mas P. Spier
Executive Secretary

JEA:srs:02444: jkm
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Docket No. 89A-028L
Decision No. C89-1622
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PROCEDURAL HISTORY

On February 14, 1989, Public Service filed a motion for a
prehearing conference to discuss issues such as discovery, prefiling
dates, hearing dates, and related matters. Public Service in its motion,
suggested that the prehearing conference be set for approximately ten
days following the close of the intervention period. On March 1, 1989,
the Commission entered Decision No. £89-296 which set a prehearing
conference for March 10, 1989. In the same decision, the Commission
granted intervenor party status to the Douglas County Board of County
Commissioners, (Douglas County) Dr. John T. Zimmerman, Mr. Willijam E.
Myrick, and McArthur Ranch Associates.

On March 10, 1989, a prehearing conference was held before
Administrative lLaw Judge Xen F. Kirkpatrick who had been designated as
the Administrative Law Judge to handle preliminary matters in this
docket. On March 21, 1989, - Judge Kirkpatrick entered Decision
No. R89-386-1 which set hearing dates in this docket for September 11,
12, 18, 15, and 18, 1989. The decision also provided for the prefiling
of testimony of the parties' direct cases (in question and answer format)
and exhibits, -provided for discovery dates, and granted Meracor Mortgage
Corporation intervenor status 1in this docket. Finally, the decision
ordered Public Service to file a motion in limine concerning issues in
this docket on or before March 17, 1989, with special attention directed
to the issue of property valuation. On March 37, 1989, Administrative
Law Judge Kirkpatrick entered Decision No. R89-449-1 which granted a
motion that had been filed by Meracor Mortgyage Corporation to withdraw as
an intervenor in this docket. v

On March 17, 1989, Public Service filed a "motion in limine
concerning property values® which requested the Commission to enter an
order limiting the introduction of evidence on property values at the
hearing concerning Public Service's application in this docket. On
March 31, 1989, William E. Myrick, on behalf of himself and McArthur
Ranch Associates, filed a response to Public Service's motion and brief
in limine concerning property values. On April 3, 1989, Douglas County
filed a request to file out of time its answer brief in opposition to
Public Service's motion in limine concerning property values because of
difficulty arising out of technical computer problems. On April 3, 1989,
Douglas County also filed its answer brief in opposition to Public
Service's motion. On April 12, 1983, the Commission entered Decision
No. C89-522 which allowed Douglas County to file its brief in opposition
out of time and also set Public Service's motion in limine concerning
property values for oral argument on April 25, 1988.
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On April 19, 1989, the Commission entéree Decision No. C89-559
which granted a mot1on wh1ch had been-filed by Douglas County to amend a
certaln porticn of its answer brief.

On May 10, 1989, the Commission entered Decision No. C89-665
which denied Public Service's motion in limine concerning property
values. That decision acknowledged that this Commission is not a court
and is not authorized to award damages as a result of possible diminution
of property values which might be occasioned by the upgrade of the
transmission 1line in Douglas County. Nevertheless, that decision also
concluded that the Commission does not lack author1ty to consider the
effect of possible property value diminution in making its overall
determination of whether or not the proposed facilities are adequate and
efficient and will promote the health, comfort, and convenience not only
of the public wutilities patrons and employees, but also the general
public. The Commission, however, in Decision No. C89-665 did 1imit the
manner and extent of testimony relating to possible diminution of
property values, if any, which may .result from the approval of the
application to upgrade the transmission line from 115 KV to 230 KV. The
Commission ordered that testimony and exhibits should relate solely to
differences, if any, in property values between what properties are worth
with a 115 KV line already in place and property values with a proposed
- 230 XY-1ine. The Commission also limited the amount of hearing time and-
the number of witnesses related to the property diminution issue.

On April 25, 1989, Commission Counsel John E. Archibold
transmitted to Public Service. and the intervenors in this docket a
Commission request for information setting forth eight questions to be
answered by the parties. On June 7, 1989, by Decision No. C89-798, the
Commission granted an extension of time to and including July 3, 1989,
within which to answer the Commission'’s information request of April 25,
1989.  On June 14, 1989, the Commission entered Decision WNo. C89-831
which granted, in part, a request by Douglas County for an extension of
time within which to conduct discovery. That decision allowed
intervenors to conduct discovery through July 3, 1989, and required
Public Service to respond to discovery served upon it within 15 days.

On June 30, 1989, Douglas County filed a motion for an extension
of all procedural dates in this docket. Public Service responded to that
motion on July 6, 1989, generally opposing any extensions of time on the
basis that it had retained experts to testify who would not be available
when Douglas County proposed that the hearing be rescheduled. On
July 12, 1989, the Commission entered Decision No. C89-977 which denied
the motion for an extension of time filed by Douglas County. That
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decision did grant an extension of time through July 17, 1989, within
which Douglas County was to respond to Commission Counsel’s letter of
April 25, 1989. The decision also granted intervenor status to James F.
Weber and M. Suzanne Weber with the proviso that they would take the
docket as they found it. .

On  July 14, 1989, Douglas County Ffiled a wmotion Ffor
reconsideration of the Commission's Decision No. C89-977 denying Douglas
County's motion for an extension of procedural dates. On July 19, 1989,
the Commission entered Decision No. C89-1017 which granted Douglas
County's motion for reconsideration in part by adjusting certain
discovery and prefiling dates.

On August 16, 1989, the Commission entered Decision No. C89-1145
setting a further prehearing conference for August 28, 1989, before
Judge Kirkpatrick and granting two late filed requests Fi]ed,
respectively, by R. Craig Ew1ng and Lawrence F. Herbert to intervene in
this docket with the proviso that they would take th1> docket as they
found it on the date of intervention.

On August 28, 1989, a second prehearing conference was held
before” Judge Kirkpatrick who, ~on August 3T, ~ 1989, entered ODecision
No. R89-1188-1 which provided (1) that the hearing would proceed in three
distinct phases dealing with (a) the need for the line (Phase I); (b) the
non-need aspects of the 1ine such as aesthetics, noise, and property
values (Phase II); and (c) the health effects of the line (Phase III),
respectively; (2) established an order of witnesses and an order of
cross-examination; (3) provided for the identification of witnesses and
exhibits, and (4) provided for the filing of summaries of testimony and
known exhibits which Public Service might intend to offer in rebuttal in
Phases I, II, or III of this docket. A1l parties stipulated not to
cha]]enge the expertise of other parties' expert witnesses.

Hearings in this docket commenced, as origina]]y schedu]ed on
September 11, 198%, and continued on September 12, 14, 15, and 18, 1989.
The witnesses who testified, the parties Asponsoring the witness, the
identification of the ietter corresponding to the witness' direct
testimony are set forth in Appendix A-2 to this decision. The exhibits
that were introduced into evidence, while a particular witness was on the
stand, were identified by the letter corresponding to the witness and a
numerical designation. in order. For example, :Public Service's first:
witness, William J. Martin, was identified with the letter A, and his
exhibits were identified as Exhibits A-1 through -A=9 dnd A-11 through
A"’17n . o tk‘ s R » . S
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At the conclusion of the hearings on September 18, 19838, the
Commission orally directed that the parties could file statements of
position on or before October 6, 1989, and reply statements of position
on or before October 27, 1989. Statements of position were filed on or
before October &, 1989, by the following:

Public Service
Douglas County .
Lawrence F. Herbert
James F. Weber

Reply statements of position were filed on or before October 27,
1989, by the following:

Public Service
Douglas County-
James F. Weber
M. Suzanne Weber
John Zimmerman

JEA:D245A: jkm -



Exhibit
No

A (supplemental)
A-1

A-2

A-11

A-12

Appendix A-2

Docket No. 89A-028E
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EXHIBIT LIST FOR 89A-028E

Party and Witness

Public Service Company
(William J. Martin)

Public Service Company

Public Service Company
(James A. Ranniger)

Public Service Company
(Patrick W. McCarter)

 Public Service ?ompany

Pubiic Service Company

Public Service Company

Description
Direct testimony

Suppliemental Testimony
Construction requirements data
Daniels Park-Greenwood 115,000/
230,000 volt Transmission Line
Conversion

Transcript of hearing 7/26/88

Map of Daniels Park-Greenwood
bulk transmission system —

Map of Metro transmission

network

Southeast Load Area 576 MW. 1989
Winter Peak

Population Estimates for

Arapahoe Co., Douglas Co
Allocated Load Projection

Baniels Park-Greenwood 115/230KY
Line Conversion, Alternatives

Letter to Kim Hainlen, Planner,
from William J. Martin
dated 9/30/88

Allocated Coincidental

Summer Peak Load Project-
tion and Actual (mW) Fed from
S~-E Denver Area Transmission.
Lines :

st page from Public Service
Company's response to Douglas
Counties First Set of Interro-

gatories and Request for Produ--
tion of Gocuments
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A-13
A-14

A-15

A-16
A-17

8-1

B-2

Party and Witness

Public Service Company
(Richard A. Xeyser)

Public Service Company
{Richard A. Keyser)

Public Service Company
(Richard A. Keyser)

Public Service Company
(Richard A. Keyser)

Public Service Company
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Description

Map of S~E Denver

1st -page of Public Service
Company's response to Douglas
County's Second Set of Interro-
gatories and Requests

for Production of Documents.

Article entitled "Controlling
Exposure to Transmission Line
Electromagnetic Fields: A
Regulatory Approach that is
compatible with Available
Science

Public Service Company Plan
Case Summary: Daniels
Park-Greenwood 115 to 230 KV
Uprate 1

Prefiled Direct Testimony
Public Service Company Line

Length and Construction
Cost Estimate, Overground v.

‘Underground

Public Service Company Line

Length and Construction Cost
Estimate of A11 115 to 230 KY
Upgrades Planned from 1989
through 1993

Public Service Company Line
Length and Construction Cost
Estimate for Conversion of al)
Denver Metro Area 230 XV Over-
head Transmission Lines to
Underground

Public Service Company Line
Length and Construction Cost
Estimate for Conversion of all
Denver Metro Area 115 KV and

230 KY Overhead Transmission
Lines to Underground



F-1

F-2

F=3

r-5

F-6

F-1

Party and Witness

" Douglas County

(James M. Summers)
Douglas County
{James M. Summers)

Douglas County
{(James M. Summers)

Douglas County
(James M. Summers)

Public Service Company
(Timothy P Dreese)

Public Service Company
(David L. Adams)

Public Service Company
(David L. Adams)
Public Service Company
(David L. Adams)
Public Service Company
(David L. Adams)
Public Service Company
{David L. Adams)
Public Service Company
(David L. Adams)

Public Service Company
(David L. Adams)
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Description

Direct Testimony

Allocated Coicident Summer Peak
Load Projection

Tables on Electric Energy
Requirements in Gigawatts)

Audible Noise Profile Qrna-
mental Braced Pole

Direct Testimony
Direct Testimony

Typical Activities-Sound
Levels Reference and Community.
Responses

Adding dB Sources Logrith-
mically

Typica1 Human Reaction to
Increases or Decreases in Sound
Level

Transmission Line Sound Level
Measurements (in dB)

Comparison of Octave Band Sound
Pressure Levels (SPL) at Site
No. 1

Article entitled "IEEE Standard
for the Measurement of Audible
Noisz from Overhead Transmission
Linas*

Standard Handbook for Electrical
Public Service Company's

Barr Lake Test Line Corona Noise
Analysis :
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No

F-9

J-1

J-2
J-3

J-4

J-5

Pgrty and Witness

Public Service Company
(William T. Vancourt)

Douglas County
(Jacqueline w: Davis):

Douglas County
(Peter D. Bowes)

Douglas Colinty
(Steven D. Wilson)

Douglas County
(Steven D. Wilson)

Pubiic Service Company
(James Michael Silva)
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Engineers
Description
Average Sound Levels

Standard Handbook for Electrical
Engineers, P. 14-14

Audible Noise Data Sheet

Energized v. Ambient Sound
Levels

American National Standard,
Methods for the Measurement
0 Sound Pressure Levels

Direct Testimony

Direct F]ing

Direct Testimony
Direct~Testimgny

Douglas County Zoning
Resolution Adopted 11/15/82

Map

Memo from Kim Nainlen to Douglas

- County Board of Commissioners re

update and overview of Daniels
Park upgrade

Letter from Kim Hainlen to
Douglas County Board of
Commissioners dates 7/26/8B

Memo from Kim Hainlen to Douglas
County Board of Commissioners
dated 7/6/88

Direct Testimony



Exhibit
No

K-1

K-2

K-3A
K-38

K-4A

K-48

K-5

K-b

K-7

Party and Witness

Public
{James

Public
(James

Public
( James
Public
(James

Public

(James

Public
{James

Public
(James

Public Service Company -

Service
Michael

Service
Michael

Service
Michael
Service
Michael

Service
Michael

Service
Michael

Service

Company
Silva)

Company
Silva)

Company
Silva)
Company
Silva)

Company
Silva)

Company
Silva)

Company

M. Silva)

(Darwin R. Labarthe)
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Engineers _
: Description

E1ectkomagnetic Spectrum
Magnetic Field Environment

Untitled

Untitled

Public Service Summary of
Midspan Electric and-
Magnetic Field Calculations
for the Daniels Park-Green-
wood Conversion (Table 1)

Public Service Company
Summary of Midspan Electric
and Magnetic Filed Calcula-
tions for the Daniels Park-
Greenwood Conversion (Table 2)

Master List for Mr. Silva
Pamphlet entitled "Electric and
Magnetic Fields from 60 Hertz
Electric Power: What Do We Know
About Possib]e Health Risks?®
Paper entitled "Biological
Effects of Power Frequency
Electric and Magnetic Fields

Direct Testimony
Risk of Lung Cancer Relative to
Cigarettes Smoked/Day

Cancer Risk in Re]aticn to
Electric and Magnetic Fields

Master List for Or. Lakbarthé
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Exhibit
No

P-1

P-2

0-1

0-3

Q-4

05

1458N

. Party and Witness

Public Service Company
(Edward Paul Gelmann)

Public Service Company

(Richard S. Bockman)

Public Service Company
{Richard S. Bockman)

Public Service Company
(baniel A. Goldstein)

Douglas County
{Robert H. Sarikas)

Douglas County
(James P.” Kornberg)

Douglas County

Douglas County

Douglas County
(Lawrence F. Herbert)

Douglas County
(Lawrence F. Herbert)
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Description

Direct Testimony
Direct Testimony
Master List for Dr. Bockman

Direct Testimony

Douglas County's Responses to
Public Service Company's Second
Set of Interrogatories and
Requests for Production

Direct Testimony

Bibliography of
James B. Kornberg, M.D.

Interrogatories and Requests
for Production to
James R. Kornberg, M.D.

Prefiled Testimony

Oversight Hearing 10/87--
House of Representatives-—Health
Effects of Transmission Lines

Book entitled "Interaction of
Biological Systems and Static
and ELF Electric and Magnetic
Fields

Article entitled *IBHM
Device uses Superconductors to
Diagnose Epilepsy, Stroke

Book entitled "The Electric
Wilderness
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DR. LABARTHE

Dr. Labarthe serves as a professor of epidemiology and adjunct
professor of medicine, Director of the Epidemiology Research Center,
Director of the Southwest Center Ffor Prevention Research, and Iis
Associate Director of the Institute of Environmental Health.
Dr. Labarthe is also Director of the Design and Analysis Unit at the
Baylor College of Medicine. Reflective of Or. Labarthe's expertise in
the field of epidemiology, he is a Fellow of the American College of
Preventive Medicine, a member and past chairman of the Council on
Epidemiology of the American Heart Association, a member and past
president of the Society for Epidemiological Research, and a member and
past chairman of the Epidemiology Section of the American Public Health
Association., As Director of Research Groups at the University of Texas,
Dr. Labarthe evaluates epidemiologic research proposals, manages
epidemiologic research projects and conducts independent research in the
area of epidemiology. In  particular, Dr. Labarthe researches
environmental factors and other 1issues which are potential areas of
concern for human health. He has conducted pediatric studies relating to
the general health status of children, participated in the design and
analysis of a prospective epidemiologic study of junior high and high
school children, and has collaborated on epidemiologic studies on various
health in points in approximately 134 different countries. Most of his
work in epidemiologic studies have included cohort studies, population
surveys, case-control studies, c¢linical/community trials, and community
surveillance studies. Most of Dr. Labarthe's work has concerned chronic
diseases, such as cancer as distinguished from infectious diseases.

Dr. Labarthe has published over 50 articles on epidemiology and
co-authored more than 15 book chapters and monographs and has published
his epidemiologic research in 6 scientific Jjourmals, including American
‘Journal of Epidemiology, Annals of Clinical Research, Journal of the
American Medical Association, Journal of Chronic Disease, Journal of
€C1inical Epidemiology, and Cancer. This is a "case-control® study.

Epidemiology is the study of disease in human populations, and
epidemiologic studies are undertaken to describe the occurrence of
disease in populations and to identify the causes of disease. When the
purpose of a study is to understand causation, several approaches are
possible. One approach in epidemiology is to compare rates of disease in
populations with different exposures. These studies are called "cohort®
studies. Another approach is to compare exposures in individuals who
have developed a particular disease - the “cases* - with exposures in a
coﬁparab1e group that have not developed a diaease‘— the *controls."
This is a case control study
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it is fimportant to consider the epidemiologic research as a
whole and look for. consistency both withis - and amongst studies to
determine whether statistical correlations are biologically meaningful.
Public Service witness, Dr. Labarthe, considered over 35 epidemiological
studies in addition to the one by Wertheimer and Savitz which was cited
by Douglas County. Douglas County opines that Dr. Labarthe discounted
the findings of Wertheimer and Savitz whereas Dr. Labarthe actually said

~that the Savitz study supports his conclusion. Dr. Labarthe also
testified that, considered 1in proper context with all of the
epidemiologic research, the Wertheimer and Savitz studies -do not provide
a scientific basis for concern about health effects from powerline fields.
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DR. GELMANN

Dr. Gelmann has been associated with the National Cancer
Institute which 1is an organization chartéred by the United States
Congress and 1is the nation's largest biomedical center involved with
cancer research. The National Cancer Institute is a part of the National
Institutes of Health (NIH). Dr. Gelmann reviews grant proposals for NIH
projects and he serves on a study section for the National Institutes of
Allergy and Infectious Diseases, namely the Micro-Biology and Virology
Research Committee. He also regularly reviews articles that are being
considered for publication in scientific journals such as Cancer
Research, International Journal of Cancer, Journal of the National Cancer
Institute, Proceedings of the National Academy of Science, Journal of the
Clinical Oncology, The New England Journal of Medicine, and others.
Dr. Gelmann has spoken on cancer and cellular biology at numerous
national and international scientific conferences, and has received a
decoration and citation from the United States Public Health Service for
his work 1in cancer research. He serves as liaison between the American
“Society of Clinical Oncology and the National Cancer Advisory Board, the
latter being a committee of sciences, physicians, and lay people who
oversee cancer research policy in the United States which committee is
appointed by the President of the United States.

Dr. Gelmann described the basic structure and function of the
cell which is the basic building block of the human body. Cells make up
all the systems of the body, including the muscular, skeietal, nervous,
and circulatory systems. Within the cell is the nucieus, and the
chromosomes reside within the nucleus. The chromosomes are composed of
molecules of DNA. DNA contains. the genetic information which provides a

lueprint for all inherited characteristics. This genetic information is
contained in discrete subunits of the DNA known as the genes. For this
reason, DNA is known as the genetic material. DNA is necessary for the
cell to perform its functions. Because DNA contains the essential
information for all cell functions, change to the DNA molecule, that
i.e., genetic change, can have serious effects on cell processes and
therefore on tissues and. organisms. Subtle changes in -the ONA molecule
can be responsible for making a normal cell become a cancer cell, but
most change that occurs in DNA does not result in cancer, or for that
matter in any demonstrable effect. The cell has repair mechanisms that
can correct change, in some degree, to DMA. Change in the DNA molecule
or other molecules within the cell can also. cause other adverse effects
in the human body such as prob]nms with reproductlon growth, metabolism,
and develspment.
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Dr. Gelmann stated that it is important to realize that cancer
is a generic term to describe many different types of diseases. Each
cancer type has unique characteristics, including where it occurs and its
causes. For example, ultra-violet light from the sun changes the DNA of
skin cells and causes melanomas and other skin cancers but does not cause
lung cancer. Cigarette smoking, on the other hand, can deposit
substances in the cells of the lung which can change their DNA and thus
lead to 1lung cancer, but smeking does not cause skin cancer. To
determine whether some agent causes cancer, scientists conduct laboratory
studies on isolated cells and tissues under controlled 1laboratory
conditions as well as laboratory and field studies on intact apimals.
Dr. Geilmann described the various types of studies that have been
conducted with electric and magnetic fields, including studies which he
categorized in four areas: mutational aralyses studies, chromosome
studies, animal studies, and tumor growth studies.

Mutational analyses are in vitro tests that show whether a
heritable - change has occurred - in the chemical structure of the DNA
molecule as a result of exposure to an agent.

The chromosome level studies, which are jin vitro studies,
evaluate whether there are breaks or other damage to the chromosome as a
result of exposure to an agent. Because chromosomes are made of DNA and
change to DNA is necessary for cancer to occur, these studies are
important 1in addressing an agent's potential to cause cancer or other
adverse health effects. A number of diseases, including chronic
myelogenous leukemia and downs syndrome have been shown to be linked to
abnormalities in chromosomes.

Dr. Gelmann addressed the subject of cancer promotion as well as
the issues concerning immune response and calcium efflux. He examined
studies on cell proliferation, RNA synthesis, RNA transcription, and
ornithine decarboxylase which, contrary to Douglas County's assertion,
deal directly with functions at the cellular level other than as related
to cancer initiation. The 1ist of studies which Dr. Gelmann reviewed and
relied wupon include every cancer promotion study referenced in the
OTA Report as well as studies not considered in the report. Dr. Gelmann
concluded that there was no persuasive scientific data showing that power
frequency electric and magnetic fields in any way cause or promote cancer.
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DR. BOCKMAN

Dr. Bockman holds a Ph D. in Bio-Chemistry from the Rockefeller
University and while at that university he was awarded an NIH Fellowship
to perform graduate studies in biological chemistry. That research
involved the use of magnetic resonance to study the effects of very high
intensity magnetic fields (10,000,000-15,000,000 miiligauss) on molecules
in solution. This research tool has been adapted for medical imaging of
the human body. Dr. Bockman's early training was in immunology which is
the medical discipline that studies the network of cells and tissues that
protects the body from disease. He is a board certified specialist in
internal medicine and has as his medical subspecialty endocrinology.
Endocrinology is a subspecialty of internal medicine in which one sfudies
and treats hormonal and metabolic balances and how those balances may be
altered by external and internal factors.

The endocrine system refers to those biological systems whose
functions can be meodulated or altered by hormones. These include the
neuroendocrine, adrenal, and reproductive systems. These systems exhibit
a variety of responses as to the result of our reactions to everyday
stimulae. Stimulae constitute biologic effects, but that does not
necessarily mean that they are harmful. For example, the every day
environment is filled with sights, sounds, smells, and other stimulae
that generate measurable biolcgical responses or biological effects. An
exchange stimulus may result in a bodily reaction which is known as
"stress." . In a normal response, there are brief and temporary changes in
neuroendocrine’s responses such as neural responses, heart rate, and
adrenalin levels, but these quickly return to base line levels. By way
of contrast, a stressful stimulus causes a continual outpouring of
neuroendocrine substances that are maintained in a high level. The
failure to return to the base line level is what is known as a  "stress
response.”

Dr. Bockman considered relevant studies in the areas of
immunology, endocrinology and neuroendocrinology which included every
study in the OTA Report and a great many more dealing with calcium
efflux, hormones and enzymes, - neuro-transmitters, immune response,
learning behavior, circadian rhythms, and central nervous function. As
we read the testimony, it does seem evident that the Public Service
medical experts were not persuaded by the few "positive" studies which
suggest a relationship between overhead transmission lines and certain
adverse health effects. Scientists, however, do not consider studies in
isolation nor are thev quilty of “discounting" studies when they examine
all the research to 1look for replication, consistency, biologic
plausibility, or the biologic significance of experimental results. In
epidemiology, one must exercise caution in drawing any conclusion from
one or two studies.

JEA:0246A:jkm:srs



Appendix B-4

Decision No. C89-1622
December 20, 1989
Page 1 of 1

DR. DANIEL A. GOLDSTEINW

Or. Goldstein practices medicine in Denver, Colorado. His
background includes an undergraduate degree cum laude in molecular
biology from the \University of Wisconsin. After receiving an
undergraduate degree, Dr. Goldstein did a year of graduate work in the
Department of Genetics which included detailed course-work in the field
of genetics as well as research in the area of immunology. He
subsequently obtained a Doctorate of Medicine from the Johns Hopkins
University and completed a three-year residency in pediatrics at the same
institution. This was followed by a two-year fellowship in pharmacology
and toxicology at the University of Toronto which fellowship included
extensive training in the edpidemiology and biostatistics. Dr. Goidstein
has been engaged in the practice of general toxicology, with extensive
patient care responsibilities, for the past two years.

v Dr. Goldstein is‘ currently certified by the American Board of
Medical Toxology, the American Board of Pediatrics, and the Royal College
of Physicians and Surgeons of Canada (Pediatrics).
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DR. JAMES P. KORNBERG

Dr. James Phillip Xornberg is a physician and environmental
engineer from Boulder, Colorado. He received a Bachelor of Science
Master of Degree in Aeronautical and Astronautical Engineering at the
Massachusetts Institute of Technology. He also earned a Doctor of
Science and Environmental Health Sciences and Engineering at Harvard
University and was awarded a Doctor of Medicine Degree from Dartmouth
Medical School. He completed an internship at Columbia University
teaching hospital in Cooperstown, New York and them completed residency
training and occupational medicine at Harvard University. In 1980 he
completed all examinations necessary to become Board certified as a
specialist in occupational medicine. Dr. Kornberg is engaged in the
full-time clinical and <consoling ©practice of occupational and
environmental medicine. Occupational medicine is primarily directed
toward the management of risk and reduction of morbidity and mortality
among individuals employed within the work force.

On a daily basis, Dr. Xornberg's practice consists primarily of
the following activities: '

- The design and implementation of health
maintenance and health surveillance medical
programs for a variety of industries,
businesses, and governmental agencies.
These programs include the design and

administration of pre-placement
{pre-employment) physical examipations,
interim, fitness and, on occasion,

termination of employment evaluations.
- Treatment and evaluation of injured workers.

- Specialty, referral evaluation of individual
workers who present with medical  or
psychological conditions which are possibly
caused or aggravated by workplace conditions.

- Development of occupational - medical  risk
management strategies for employers directed
at reducing injuries and 1illnesses in .the
workplace. As a corollary to this effort, I
am involved on a regular basis with the
development of regulatory compliance and
preventive medicine educational programs for '
workers. One good example of such program
development i the design and implementation
of -a Medical Respirator Certification
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Program for employers who must comply with
0SHA Standard 1910.134 before they can issue
‘respirators to their employees. Another
example 1is the design of a comprehensive
medical evaluation program for asbestes
removal workers, whose medical surveillance
program must be in compliance with the
Federal . Asbestos Standard (29 CFR Parts
1910.1001 and 1926). Finally, I am involved
on a regular basis with occupational medical
programs for workers who are- at risk from
environmental exposure, for example, during
the cleanup of hazardous waste sites.
{Superfund Amendments and Reauthorization
Act (SARA) - 1986, Section 126 (b); OSHA 29
CFR 1910.120).

br. Kornberg's work in the Ffe]d of environmental medicine
includes:

- Participation in the performance of public
health risk assessments, as part of the EPA,
requirements for remediation of hazardous
waste sites. (SARA, Title III, Subtitle C,
Section 323[c][2]). Regulatory imperatives
for this type of work include, among other
tasks, assessing exposure of persons Tliving
in a local community to the hazards of

~ specific chemicals and conducting studies to
determine the health effects of exposure.
In this regard, as a primary medical
investigator for one client which owns and
operates a uranium mil) south of Denver, I
prepared a comprehensive  Environmental
Health Risk Survey Bocument outlining the
environmental impact of 11 potentially toxic
metals (9/86). This document examined the
potential impact of each metal upon eleven
enviropmental target categories, ranging
from human health and plant life to soil,
sediments, and insects.

- Advising municipal and/or  governmental
agencies on policies which may directly
impact public health and safety; for
example, the development of appropriate
programs for spraying public lands with
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herbicides or pesticides, with particular
emphasis upon the type of material which can
be used, the manner in which they should be
used, the appropriate warnings which should
be given to the public, and the time
duration beyond which public access can be
safely permitted.

- The conceptualization . of possible
environmental impact and public safety
problems, associated with = airborne,

waterborne, and solid waste from <client
company facilities.

- The evaluation of possible adverse health
effects of new technology programs both upon
the public and upon the individual workers
present at the Jjob site. In 1978, for
example, I was director of a Federal NIQSH
program {Energy Industries Medical
Protocol: Contract 210-78-0100) to study
the overall health effects of a variety of
coal gasification and coal liquefaction
(synthetic fuels) methodologies. T have
also served as consulting medical director
to one company which has developed- a unique
technology for disposal of municipal wastes
through deep well .injection, combined with
oxygenation under pressure.

Dr. Kornberg performs off-site industrial plant walk-through
evaluations and is able to perform initial work site hazard evaluations
and to offer advice for hazard elimination or mitigation. On the
environmental side, Dr. Kornberg's background training as an
environmental engineer allows him to deal directly with problems of
environmental pollution and, as an occupational physician, to interpret
the significance of that pollution wupon individuals or groups of
individuals within the population. :



