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Energy Facility Siting Council 

Charles Grist~ 
DATE: September 18, 1987 

SUBJECT: Mist Underground Gas Storage Project Site Certificate Amendment 

Action: Council adopt the proposed amendments contained in Attachment 1. 

Background: Oregon Natural Gas Development Corporation <ONG) is a 
subsidiary of Northwest Natural Gas Company <NNG>. ONG has a site 
certificate agreement with the Siting Council to build an underground gas 
storage fac1lity near Mist in Columbia County. The site certificate was 
issued In September 1981. The agreement requires that the facility be 
completed by August 31, 1987. 

ONG began conversion of the facility to storage operation In 1985. 
However, ONG has deferred completion of the facility because of economic 
uncertainties. In April 1987 ONG requested that the contruction deadline 
be extended until August 31, 1990. This would allow time for the PUC to 
reach Its decision and for ONG to complete the facility. 

Staff notified the public about the proposed amendment. Local Mist 
residents and Columbia County both requested a hearing on the amendment. 
A hearing was held near Mist on July 15, 1987. Attachment 3 to this memo 
summarizes the hearing and the testimony given. 

Columbia County has raised seven Issues about the site certificate. None 
of these challenge the construction extension requested by ONG. Instead 
they deal with storage pool description, project location and supporting 
facilities, County conditional land use permits, emergency response, over 
pressurization of the storage reservoirs, and saltwater disposal. Local 
residents brought up concern about earthquake like tremors they have 
felt, safety, and water quality. The Mlst-Blrkenfeld Rural Fire District 
had concerns about f1re safety and emergency response. 

Staff has prepared a discussion of each of the issues and recommendat1ons 
for EFSC action. These are included in Attachment 2. 

Recommendation: ODOE recommends that the Council approve the proposed 
amendments which are included at Attachment 1. 
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PROPOSED 

Amendment No. l to 

Underground Storage Facility 
Site Certification Agreement 

for the Mist Site 

between 

The State of Oregon 
acting by and through its 

Energy Facility Siting Council 
and 

Oregon Natural Gas Development Corporation 

l. The Mist Site Certification Agreement ("Agreement") was executed by 
Oregon Natural Gas Development Corporation <ONG) and the State of 
Oregon <State}, acting by and through its Energy Facility Siting 
Council <EFSC), on September 30, 1981. The Agreement authorizes ONG 
to construct and operate an underground storage facility for natural 
gas and associated facilities at the Mist Site in Columbia County, 
Oregon. 

2. ONG wishes to amend this Agreement in order to extend the deadline 
for constructing the proposed facility. 

3. Columbia County, the Mist-Birkenfeld Rural Fire District and local 
residents requested additional amendments to the Agreement. 

4. EFSC has reviewed ONG's request and the concerns and requests made by 
the public. EFSC agrees that certain amendments to the Agreement 
should be executed. 

In consideration of the foregoing, it is agreed that: 

a. Section III.A. of the Agreement is amended to read as follows: 
"ONG warrants that the construction of the underground natural 
gas storage facility and related and supporting structures will 
be completed prior to August 31, 1990." 

b. The map in Appendix 1 of the site certificate is replaced by the 
map attached herein. 

c. Section II.A.l is amended to read as follows: "two naturally 
existing underground gas reservoirs <the Flora and Bruer pools) 
in portions of 3 sections of land all in Township 6 North, 
Range 5 West of the Willamette Meridian in Columbia County, 
Oregon, containing 940 acres, more or less from the surface of 
the earth to the base of the Clark and Wilson Sands and the 
stratigraphic equivalent thereof, which in the case of the Bruer 
pool was Identified at a measured depth of 3,095 feet in the REC 
CC#l RO l well and in the case of the Flora pool was identified 
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at measured depth of 2,760 feet In REC CC#33-3 well and are 
entirely within project boundaries described in Appendix 1 
attached hereto and by reference incorporated herein: and" 

d. Section IV.C.5 is amended to read as follows: "Design, 
constructton and operation of the underground storage reservoir 
and related of supporting facilities shall incorporate a 
monitoring program to ensure the public health and safety and to 
detect leakage using the best available technology and testing 
procedures available as of the date of this Certificate or as 
described in ONG's application and supporting testimony relating 
to OAR 345-100-040(6) and (7). The program shall include 
monitoring of local seismic activity using the best available 
technology and testing procedures available as of the date of 
Amendment Number 1 and as described in the staff report on 
Amendment Number 1, dated September 18, 1987." 

e. The following sentence is added to the end of Section IV.C.11: 
"ONG shall notify Columbia County when it notifies EFSC that it 
wishes to increase reservoir gas pressures above discovery 
pressure." 

f. Section V.l is amended to read as follows: "It is agreed by ONG 
and EFSC that construction or replacement of any monitoring 
well, injection/withdrawal well, pipeline or gathering line, or 
any other facility not shown in Appendix l or identified ln part 
II of this agreement shall require an amendment of this 
agreement as provided in part VII below." 

g. Section VI.6 Is amended to read as follows: "Building, 
plumbing, electrical, and conditional land use permits.'' 

IN WITNESS WHEREOF, this Amendment No. 1 to the Mist Site Certification 
Agreement has been executed by the Chairman of the Energy Facility Siting 
Council of the State of Oregon and Oregon Natural Gas Development 
Corporation, as below subscribed this day of , 1987. 

OREGON NATURAL GAS DEVELOPMENT 
CORPORATION 

By: ___________ _ 
General Manager 

Attest: __________ _ 
Secretary 

CG:tjp 
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09/21/87 

STATE OF OREGON 
ENERGY FACILITY SITING COUNCIL 

By: ___________ _ 
Chairman 

Attest: __________ _ 
Secretary 
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STAFF REPORT ON 

AMENDMENT NUMBER l 
TO THE UNDERGROUND STORAGE FACILITY 

SITE CERTIFICATE AGREEMENT 
FOR THE MIST SITE 

Charlie Grlst 

September 18, 1987 
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PROPOSED AMENDMENT: Extend the warranty for completion of construction 
to August 31, 1990. 

PROPOSED BY: Oregon Natural Gas <ONG) 

DISCUSSION AND CLAIMS: ONG requested to amend the construction 
completion warranty in April of 1987. This was five months before the 
August 31, 1987 expiration date. 

ONG has not completed construction of the project because it is waiting 
for the Public Utility Commission <PUC) to approve the project to be paid 
for by rate payers. ONG applied for this approval before the project is 
completed which is not usual. PUC staff has serious concerns about the 
economics of the project. 

ONG plans to complete the project. ONG believes that the option to fully 
develop Mist should be preserved. Completion would include drilling 
several new wells, adding gathering lines, compressors, and other 
facilities. About $10 million has been spent on facilities at Mist so 
far not including gas. Completion would take another $5 million. 

One Mist resident believes that extension should not be granted because 
of safety issues. In her opinion EFSC should make sure that there is no 
danger from reported seismic events before the certificate is amended. 

Columbia County has not challenged this amendment. 

STAFF EVALUATION: There have been no technical reasons why the project 
could not have been constructed before the August 31, 1987 site 
certificate warranty deadline. The delay is probably caused by uncertain 
economics. 

It is doubtful that the PUC will decide to allow the project In rate base 
before the project is completed. More likely PUC will wait untill the 
project Is completed to decide if It is used and useful. This is only 
staff opinion since the issue is still in contested case proceedings at 
the PUC. 

Although ODOE staff believes that project economics are in question, 
there is no siting standard for need or economic prudence for underground 
gas storage projects. Hence, there are no grounds for the Council to 
deny the amendment based on uncertain economics. 

Staff does not believe that potential danger from reported seismic 
activity is enough to deny extending the site certificate. Seismic 
activity should be monitored however. This is addressed in another 
amendment. 

Staff believes that with proper monitoring there is no unreasonable risk 
to public health and safety by extending the construction completion 
date. In effect, an .extension would give ONG another three year option 
to complete the facility. 
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RECOMMENDATION: 

Staff recommends the Council extend the construction completion warranty 
as requested by ONG. Section III.A should be amended as follows. New 
language is underlined, language to be deleted is bracketed: 

III .A. Completion of Construction 
"ONG warrants that the construction of the underground 
natural gas storage facility and related and supporting 
structures will be completed prior to August 31, 1990 
[August 31, 19871." 

PROPOSED AMENDMENT: Update the map of existing and proposed facilities 
for the Mist Project. 

PROPOSED BY: Oregon Natural Gas 

DISCUSSION AND CLAIMS: Appendix 1 of the site certificate is a map of 
existing and proposed facilities at the storage site. Exhibit 3 from 
ONG's amendment application is an updated version of this map. Included 
in the new map are two proposed lnjection/withdrawal wells, new loops for 
gathering pipelines and new locations for monitoring wells. 

All parties agree to the updated map. 

STAFF EVALUATION: The existing facilities are accurate. The proposed 
facilities are based on ONG's most recent vision of the completed project. 

RECOMMENDATION: Staff recommends that the map in Appendix 1 of the site 
certif1cate be replaced by the map in Exhibit 3 of ONG's amendment 
application. 
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PROPOSED AMENDMENT: Clarify the description of the project to include a 
depth limitation. 

PROPOSED BY: Columbia County 

DISCUSSION AND CLAIMS: The certificate describes the surface boundaries 
of the storage site. and mentions the Bruer and Flora pools. It does not 
describe the depth of the pools. The County wants the depth described in 
the certificate. 

The County also discovered that the site description, Section II.A. l. 
does not agree with Appendix I or Exhibit 3 in the number of sections of 
land that the pools are under. The correct number is three sections. 

ONG does not believe an amendment is necessary but would not object to 
the addition of the depth description or the correction of the number of 
sections affected. 

STAFF EVALUATION: The depth description is already contained in the 
mineral leases and deeds which are supporting documentation. However, 
staff believes that adding the depth description to the certificate would 
clarify the description and satisfy County concerns. 

RECOMMENDATION: Staff recommends that section II.A.l be amended as 
follows. Proposed language is underlined. Language to be deleted ls ln 
brackets: 

TI.A. l. "two naturally existing underground gas reservoirs <the 
Flora and Bruer pools) in portions of 3 [6] sections of 
land all in Township 6 North, Range 5 West of the 
Willamette Meridian in Columbia County, Oregon, containing 
940 acres. more or less from the surface of the earth to 
the base of the Clark and Wilson Sands and the 
stratigraphic equivalent thereof, which in the case of the 
Bruer pool was identified at a measured depth of 3,095 feet 
in the REC CC#l RD 1 well and in the case of the Flora pool 
was identified at measured depth of 2,760 feet in REC 
CC#33-3 well and are [in Columbia County, Oregon,] entirely 
within project boundaries described in Appendix 1 attached 
hereto and by reference incorporated herein; and" 
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PROPOSED AMENDMENT: Expand what changes to the facility require a site 
certificate amendment. Clarify what procedure ONG uses to obtain County 
conditional land use permits for amendments. 

PROPOSED BY: Columbia County 

DISCUSSION AND CLAIMS: The County wants ONG to amend the site 
certificate each time a facility is installed, changed or moved. They 
want the list of facilities requiring amendments expanded. Secondly, the 
County is unclear about the procedure for amendments when County land use 
issues are concerned. The County wants to be sure that it can protect 
its land use plans and goals if the facility is modified or expanded. 

ONG has agreed to apply to the County for conditional land use permits. 
However, they do not believe that EFSC should give up its authority to 
overrule local government land use decisions. 

STAFF EVALUATION: The site certificate already requires ONG to obtain 
amendments for major modifications. The list of facilities can be 
expanded as the County requests. 

Staff believes that the procedure addressing land use is the same for 
facility modifications as it is for site certificates. That procedure 
requires ONG to apply to the County for a conditional land use permit for 
a major modification. The County can grant or deny this permit. 

The rules require EFSC to find that the modification is consistent with 
County land use plans. If the County grants the permit there Is no 
problem. If the County denies that the modification is consistent with 
its land use plan, EFSC must determine that the modification is 
consistent with statewide planning goals before amending the 
certificate. This procedure allows EFSC to consider County land use 
concerns. But it also allows EFSC to overrule local authority when 
necessary to protect public health and safety or promote state planning 
goals. This language is in OAR 345-100-45. 

RECOMMENDATION: Staff recommends amending Section V. I by adopting 
language specified by the County to expand the list of facilities 
requiring amendments. Proposed language is underlined. Language to be 
deleted is bracketed: 

V. Other Conditions 
1. "It is agreed by ONG and EFSC that construction or 

replacement of any [other] monitoring well 
injection/withdrawal wel 1, pipeline or gathering line, or 
any other facility not shown in Appendix 1 or identified in 
part II of this agreement shall require an amendment of 
this agreement as provided in part VII below." 

Staff also recommends changing Section VI.6 to require ONG to apply for 
County conditional land use permits for these types of amendments. 

VI. Approva Is 
6. "Columbia County 

Building, plumbing.1. [and] electrical and conditional land 
use permits. 11 
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PROPOSED AMENDMENT: Include a requirement to develop an emergency 
response plan as a condition of the site certificate. 

PROPOSED BY: Columbia County and the Mlst-Birkenfeld Rural Fire District 

DISCUSSION AND CLAIMS: The County and ONG agree that a plan should be 
developed and implemented to protect people and property from potential 
accidents at the storage site. They agree to work together with the 
Mist-Blrkenfeld Rural Fire District <M-B RFD) and other appropriate local 
response agencies to develop and implement such a plan. The County wants 
ONG to bear the reasonable cost of developing such a plan. They also 
want £FSC, or some other state agency to approve the plan. The County 
wants these conditions addressed explicitly in the site certificate. 

ONG does not want the cost responsibility and plan approval to be a 
condition of the site certificate. They would rather work out a plan 
that is acceptable to the County. ONG is willing to pay something to 
develop and implement the plan. They believe that If the plan and/or 
cost responsibilities are not acceptable to the County, then the County 
can go to EFSC for review of the plan. 

STAFF EVALUATION: Staff believes that the existing certificate is 
adequate. Warranty IIl.D of the certificate addresses safety. It 
requires ONG to ensure that construction and operation of the Mist 
underground storage facility poses no danger to the public health and 
safety. This is accomplished through existing federal DOE pipeline 
safety regulations and special distance conditions, between facilities 
and residences, imposed by the site certificate. 

Staff believes that it is an implied condition of this warranty that ONG 
provide training and any special equipment necessary for the appropriate 
agencies to respond to natural gas fires at the site. 

RECOMMENDATION: 

Since ONG, the County, and the M-B RFD all agree that a plan should be 
developed, there ls no need to amend the site certificate. Rather, staff 
recommends that such a plan be developed by ONG before April 30, 19BB. 
If the plan is not acceptable to the County or the M-B RFD, they can 
demonstrate to the Council that Warranty III.D has not been met. The 
Council can then decide to revoke, amend, or maintain the site 
certificate. 
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PROPOSED AMENDMENT: Notify the County of any request to pressurize the 
storage facility above discovery pressures. 

PROPOSED BY: Columbia County 

DISCUSSION AND CLAIMS: The County wants to be notified when ONG seeks to 
pressurize either of the reservoirs above discovery pressures. This is 
to give the County time to have their geologist do an independent review 
of the safety of over pressurization. 

ONG has agreed to notify the County at the same time they demonstrate to 
EFSC that higher pressures will not endanger public health and safety in 
accordance with Section IV.C. 11. 

STAFF EVALUATION: Staff concurs. 

RECOMMENDATION: Staff recommends that the certificate be amended by 
adding the following sentence at the end of Section IV.C. 11: 

"ONG shall notify Columbia County when it notifies EFSC that It 
wishes to increase reservoir gas pressures above discovery pressure." 
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PROPOSED AMENDMENT: ONG be directed to file saltwater disposal permits 
with EFSC and that copies be provided to the County. 

PROPOSED BY: Columbia County 

DISCUSSION AND CLAIMS: Some gas wells produce saltwater. This water is 
disposed of in two ways. For large amounts of water the Department of 
Geology (DCGAMI) allows disposal by reinjection into abandoned wells. 
For small amounts the Department of Environmental Quality (DEQ> allows 
saltwater to be spread on roads during the summer months. 

The County wants the appropriate permits to be filed with EFSC and with 
the County. 

The question of water quality changes was also raised by some local 
residents. Some residients have complained of changes in their well 
water since the project began. 

STAFF EVALUATION: The saltwater disposal permits are held by ARCO which 
drills most of the wells in the area, and produces most of the 
saltwater. ONG does not hold these permits. ONG has an agreement with 
ARCO to dispose of saltwater generated at the storage site. 

Copies of the appropriate permits are available to the County through OEQ 
and DOGAMI. 

None of the water quality changes claimed by residents have been 
documented. ONG has agreed to test any water thought to be 
contaminated. One resident did have tests and no harmful agents were 
found in the water. Staff does not believe the project has caused any of 
the changes noted. If documented violations of water quality standards 
occur, there are exiting ways to address them. None require a change to 
the site certificate. 

RECOMMENDATION: Staff recommends that since the appropriate permits have 
been granted, and are on file at OEQ and DOGAMI no amendment is 
necessary. The County can request copies of the permits from DEQ and 
DOGAMI. 

Staff recommends that individuals with water quality complaints should 
document changes through water quality testing. Testing is available 
from ONG, the Department of Water Resources, DEQ, or private testing 
labs. If it can be shown to the satisfaction of the Council that 
operation or construction of the project is the likely cause of water 
quality deterioration then the Council can take action. 
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PROPOSED AMENDMENT: Amend the site certificate to require ONG to provide 
seismic mon1toring. 

PROPOSED BY: Staff 

DISCUSSION AND CLAIMS: Earthquake-like events were reported by Mist 
residents the last week of April, 1987. An independent geophysicist 
hired by ONG prepared an interim report on the reported tremors. He made 
no conclusions but noted that initial indications were that the events 
were not ground movements. He noted that seismic instruments at PSU, 
Trojan, and Mount St. Helens did not pick up any earth source movements 
originating in the Mist area during the last week of April. 

In response to the reported tremors the independent geophysicist began 
seismic recording in June. This testing has not recorded any ground 
movement to date. During the monitoring period there were two reports of 
tremors. The geophisicist noted that neither of these was picked up by 
the instrument. His final report and conclusions were not available at 
the time this staff report was prepared. 

ONG doubts that the events were caused by storage facility operation. 
DOGAMI doubts that the reported events were caused by gas injection or 
withdrawal but cannot be sure without further instrumentation and 
documentation. 

Residents don't know the cause but have two concerns about possible earth 
tremors. One concern is that operation of the storage reservoir somehow 
causes tremors that will cause damage to property, or make the storage 
site unsafe. The other concern is that natural tremors in the area could 
make the storage facility unsafe by causing leaks or equipment failure. 

STAFF EVALUATION: Earth tremors or other things like sonic booms or 
local seismic testing could explain the reported phenomena. Seismic 
testing for gas exploration coincided with reported tremors in the Mist 
area during the last week of April. The geophysical testing company 
noted that tests using dynamite occurred up to dark that week. Sunset 
occurred about 8:10 in the evening that week. Dark occurred at about 
8:40, about the time of the latest reported tremors. The independent 
geophysicist hired by ONG indicated seismic testing could cause minor 
tremors. 

Regarding the first concern of residents, it is not known if operation of 
the facility caused the April events. There is some chance that this 
could happen. Geologists at DOGAMI doubt it is likely but admit It is a 
possibility. The reported April events did not cause any measurable 
property damage. They did not cause any change in the response of the 
reservoirs to gas injection. The reservoirs did not develop leaks during 
this period. Scientists can not assess what risk facility-caused tremors 
may create without extensive geotechnical research. 
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Regarding the second concern there is little evidence in the nation's 400 
other storage s1tes that natural earth movements present a significant 
risk. Most natural gas reservoirs, like Mist, have held gas for millions 
of years before they were discovered. Probably many of them have endured 
earth tremors. In the few instances where leaks have occurred at storage 
sites they were caused by well casing failures or leaks in the rock 
structures that cap the reservoirs. However, every storage site is 
geologically different. Because it has not happened elsewhere ls no 
proof it could not happen at Mist. The likelihood of earth tremors in 
the Mist area causing leaks cannot be known without expensive additional 
study. 

To determine if the operation of the facility Is causing tremors DOGAMI 
believes that several injection withdrawal cycles should be monitored to 
look for correlations between seismic events and reservoir pressure, 
pumping data, local reports, and other phenomena. Necessary 
instrumentation would consist of at least three seismic measuring units 
set up around the storage site. The instruments cost about $3000 each. 
An adequate monitoring system would cost ONG $10,000 to $20,000. 

Staff believes that there is legitimate concern about seismic events and 
safety. ONG should be required to monitor seismic activity in the 
immediate vicinity of the storage site for three injection/withdrawal 
cycles. This should be done to look for correlations between seismic 
activity and facility operations. 

If no ground movements are detected in three cycles ONG can discontinue 
seismic monitoring. If ground movements are detected but not thought to 
be caused by storage operations, ONG should determine what risk such 
events present to the safety of the facility. If it appears that storage 
operations cause ground movements ONG should pay for any damages caused 
to private property, as well as assess the risk such events present to 
the safety of the facility. 

RECOMMENDATION: Staff recommends that the certificate be amended to 
include seismic monitoring as a condition of the site certificate. 
Section IV.C.5 should be amended as follows. New language is underlined: 

IV.C.5 

CG:jf 
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Monitoring Program 
"Design, construction and operation of the underground 
storage reservoir and related of supporting facilities 
shall incorporate a monitoring program to ensure the publlc 
health and safety and to detect leakage using the best 
available technology and testing procedures available as of 
the date of this Certificate or as described In ONG's 
application and supporting testimony relating to OAR 
345-100-040(6) and (7). The program shall include 
monitoring of local seismic activity using the best 
available technology and testing procedures available as of 
the date of Amendment Number 1 and as described in the 
staff report on Amendment Number 1, dated September 18, 
1987." 
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• 
SUMMARY OF THE HEARING 

ABOUT AMENDING THE MIST GAS STORAGE SITE CERTIFICATE 

Held at Natal Grange Hall near Mist, Oregon 
July 15, 1967 

Charlie Grist. Hearing Officer 

The meeting began at 7:30 in the evening. 

Approximately 30 people attended the meeting. About half were local 
citizens. The other half were representatives of Columbia County, Oregon 
Natural Gas Development Corp., Northwest Natural Gas, the Mlst-Birkenfeld 
Rural Fire District or ARCO. 

Robert Johnson, counsel for Northwest Natural Gas <NNG), was the first to 
take the microphone. He announced that there were copies of the existing 
certificate, the proposed amendment, and Paul Hathaway's testimony 
available. These were put on a table, and people took copies. 

Paul Hathaway, President of Oregon Natural Gas Development Corporation 
(ONGDCl and Senior Vice President of NNG was the next to testify. He 
presented the amendment as proposed by ONGDC. A transcript of his 
testimony is attached. The proposed amendment would: 

- extend the completion date to August 31, 1990; 

- add exhibit number 3, a map, which would conform the description of 
the related and supporting facilities for the project to what 
ex1sts today and what the company envisions to complete the project. 

Next, three representatives from Columbia County presented testimony. 
County Commissioner Jack Petersen introduced the attorney for the County, 
Robert Grey, and County Emergency Response Coordinator, John DeFrance. 

Robert Grey presented testimony that was intended to clarify 
understandings between the County and ONGDC. Eight specific concerns, 
understandings, and requests for amendments are listed below. A copy of 
his testimony is attached. 

1. The County understands that amendment map, exhibit number 3, 
identifies all related and supporting facilities. They believe 
that any modifications of related or supporting facilities will 
require further amendments. They want the amended certificate to 
include a statement to that effect. 

2. They want the description of the facility to include a depth 
description of the Bruer and Flora pools. 

3. They want a clarifying statement that exhibit 3 specifies all 
supporting facilities. 
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4. They want all new monitoring wells, including those that are moved, 
to be included as major supporting facilities and thereby require 
an amendment to the site certificate. They want to know whether or 
not the site certificate preempts county requirements that any new 
or moved well get a conditional use permit from the County. 

S. They want to be notified if ONGDC applies to pressure the reservoir 
above discovery pressure. They want enough time to have 
independent review by their own geologist 

6. They understand that any saltwater disposal requires 
and that the required parties get permits from DEQ. 
ONGDC to provide copies of these permits. 

a DEQ permit 
They want 

7. They are concerned that the site certificate does not require an 
emergency response plan. They requested that the certificate 
should have such a provision and that ONGDC or NNG should bear the 
reasonable cost of developing a plan. They recommend that the plan 
should be coordinated with the County, the Mist-Blrkenfeld Rural 
Fire D1strict. and have final approval by an appropriate state 
agency. 

8. They noted that the time between notification of the proposed 
amendment and the deadline for requests for hearings was too short 
for them to adequately address problems. 

John DeFrance, County Emergency Response Coordinator made statements 
next. A copy of his testimony is attached. He testified: 

that the Mist-Birkenfeld Rural Fire District <M-B RFDl has 
undertaken the initial burden of emergency response; 

that their plan includes both fire and ambulance service to the gas 
well facilities; 

that the M-B RFD is a totally volunteer force. That any major 
emergency will require assistance from other resources in Columbia 
County; 

- for the development of a coordinated plan and operational 
procedures; and 

that the plan should be tested through periodic exercises. 

Citizen Art Laubach testified: 

that local citizens weren't against the project, they just wanted 
answers to concerns about earth tremors and water quality issues. 

Dave Crawford, chief of the M-B RFD testified: 

in favor of developing an emergency response plan paid for by ONGDC; 

' 
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that reports of tremors and water quality problems should not be 
ignored; and 

that he would like to see more gas company people involved in 
community affairs. 

Norm Muller, Fire Marshal of the M-B RFD, is responsible for fire safety 
inspectlon in the district. His area covers the storage site and many 
exploration and gas production wells. He testified: 

about problems with well drillers not filing for permits on time; 

that most problems seem to be with ARCO, the major driller in the 
area, not with ONGDC; 

that the safety of actlvities at the storage site were better than 
at other drilling activities; and 

that most problems at the storage site are cleared up soon after 
being identified. 

Louise Green, local citizen, testified about her response to a 
local residents about earth tremors and water quality changes. 
testified: 

that she has noticed earth tremors; 

survey of 
She 

that she has noticed a change in the odor of her water since gas 
injection has started; 

that tremors need thorough investigation and that possibly storage 
be ceased until the cause of the tremors is identified; 

that no amendment should be granted until tremor studies are 
completed; and 

that if tremors are caused by operation of the storage site, 
restitution be given affected land owners. 

Louise Green's testimony relaxed the group enough so that others began to 
testify about tremors. This seemed to be the major concern of local 
residents. Local citizen Art Laubach presented copies of surveys 
completed by residents. Several people elaborated on their survey 
responses. The hearing officer agreed to tabulate the survey results. 
These results and all specific comments are attached. 

Seventeen households responded to 
have noticed tremor like events. 
week of April 1987. Three events 

the survey. Twelve of the seventeen 
Many of these occurred during the last 
have specific dates and times. 

Seven of the seventeen reported negative changes in their water systems. 
Complaints include less water, well runs dry sooner, tastes of sulfur, 
gas and oil, or drilling mud. 
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Paul Hathaway testified that ONGDC wants to work with the M-8 RFD and the 
County on emergency response and training. 

Charlie Stinson of ONGDC took the microphone to address some of the 
issues raised in previous testimony. He noted: 

that all well casings at the storage site have been tested. All 
casings are tight. Any water quality problems are probably not 
caused by leaky well casings; 

that local water quality has always been poor; 

that water tests were made before construction was started so there 
is a reasonably good base of information on pre-existing conditions; 

that ONGDC would test water and address specific complaints if 
asked; 

that noise at the facility is within DEQ limits; and 

that ONGDC hired a geophysicist to study the tremors and do some 
monitoring. 

Michael L. Feves, the lndependent geophysicist presented his interim 
report on ground vibration in the Mist area. He noted: 

that he installed a sensitive vibration monitor at the residence of 
Art Laubach to try to record tremor activity; 

that no events identified as tremors have yet been recorded; 

that his preliminary analysis is that events reported by Mist 
residents were either very localized ground movements, or caused by 
non-ground sources like air over pressure from blasting, sonic 
booms, or engine backfires; 

- that the events reported by Mist residents between April 20 and 
April 30 do not correlate with events recorded at sensitive 
instruments at Portland State University, Trojan Nuclear Plant, and 
Mount St. Helens; 

that additional analysis of pump and pressure data from the 
injection fields should be conducted to determine if there is any 
correlation between pumping activities and the reported April 
events; and 

- that copies of his interim report were available at the table in 
the front of the room. 
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There was a long period of questions for Dr. Feves from residents, 
M-B RFD, and the hearings officer. Several hypotheses for tremors were 
discussed including fluid migration, strength of rock under high and low 
gas pressure or water saturation, fault lines, fault lubrication, other 
local seismic testing, changes in pressure gradients as injection starts, 
and others. Case histories at other storage sites were discussed. 
Lillian Jones of Columbia County requested some data. No conclusions 
about the source of the tremors were made. A copy of his interim report 
is attached. 

One resident suggested replacing the large gas compressors with electric 
motors to reduce noise. 

Dorothy Laubach, a Mist resident, suggested that all the people who 
reported tremors live very near each other and that they all live along a 
fault that runs from the storage site to Natal Bluff. 

The meeting concluded at about 10:30. A tape recording of the hearing 
was made and is available for review. 

CG: I kb 
2404K (di, f2l 
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BEFORE THE ENERGY FACILITY SITING COUNCIL 

OF OREGON 

In the Matter of the Application ) 
of Oregon Natural Gas Development l 
Corporation to Amend its Mist ) 
Underground Storage Facility Site ) 
Certificate Agreement ) 

TESTIMONY OF 

PAUL L. HATHAWAY 

My name is Paul L. Hathaway. I am President of Oregon 

Natural Gas Development Corporation and Senior Vice President of 

Northwest Natural Gas Company. I am presenting this testimony in 

support of Oregon Natural's application to amend its Mist 

Underground Storage Facility Site Certificate. 

Oregon Natural is requesting that the Energy Facility 

Siting Council extend the completion date for construction of the 

Mist Storage facility and recognize the latest design for the 

facility. The proposed amendments are shown in Exhibits A and B 

to my testimony. 

Oregon Natural received its Site Certificate to develop 

the Mist Storage Project on September 30, 1981. At that time, 

the proposed storage facility was part of the Mist natural gas 

production area. Gas production continued at the proposed faci-

lity through November, 1984. 

With the suspension of production, Oregon Natural corn-

menced preparation for the conversion of the reservoirs to 
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underground storage operations. Further engineering and geologic ..j 
studies were commenced, as were studies to determine the most 

economic way to use the storage operations. 

The engineering studies reviewed the facilities require-

ments to activate storage operations and the timetable for 

construction. The geologic studies reviewed the known infer-

mation regarding the reservoirs and conducted additional field 

studies to establish the operating characteristics and well 

requirements for the reservoirs. The economic studies addressed 

whether the facilities should be integrated into Northwest 1 s 

system or dedicated to interstate use. 

The engineerir.g studies concluded that the existing con-

figuration of the facilities ~o move the gas into and out of 

storage would require some modification. The gathering system to 

the injection/withdrawal wells would be modified by looping the 

system to provide two-way access to each well. No other modifi-

cations were found to be necessary. The studies also concluded 

that the Mist Project could be completed by June, 1987 with 

construction starting in the summer of 1986. 

The geologic studies established that the reservoirs are 

subject to water intrusion with the reduction in pressure caused 

by the withdrawal of natural gas, which could result in the 

reduction of the storage capacity of the reservoirs. The studies 

also identified more clearly the location requirements for the 

injection /withdrawal wells and monitoring wells. 

The economic studies concluded that the maximum benefit ~ 
from the development of the storage reservoirs would occur if the 
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Mist Project was integrated into Northwest's system as part of 

its utility operations. 

As a result of the economic studies, Northwest commenced 

discussions with the Oregon Public Utility Commissioner's 

COPUC) office regarding the transfer of the Mist Project. On 

July 29, 1986, Northwest filed an application with the OPUC for 

authority to acquire the Mist Project and to recover through 

rates the cost of completing the Project. On August 21, 1986, 

the OPUC set Northwest 1 s application to acquire the Mist Project 

for hearing (Dockets UM 125/UP 38) in order to review the econo-

mies of developing the project in light of national gas policy. 

As a result of the time requiremen~s of the OPUC's review of 

Northwest's application, Oregon Natural has deferred completion 

of the Mist Project. 

The decision to def er completion of the Mist Project has 

not stopped· Oregon Natural or Northwest from taking interim 

measures to protect the storage capacity of the reservoirs. 

Northwest has negotiated an interim storage agreement with Oregon 

Natural to place into storage sufficient natural gas to 

repressure the reservoirs to seventy-five percent (75%) of their 

discovery pressure to block future water intrusion. 

As a result of this arrangement, and in order to deal 

with the problems of water intrusion and potential loss of 

storage capacity, Oregon Natural commenced drilling of monitoring 

wells in November, 1986. Injection/withdrawal wells sufficient 

to allow the repressuring of the reservoirs were completed in 

January, 1987 and injection of natural gas began in February, 
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1987. The locations of the wells drilled under this interim 

arrangement are shown on Exhibit B to my testimony. 

Oregon Natural's amendments would extend the completion 

date to August 31, 1990 and conform the description of the 

related and supporting facilities for the Mist Storage Project to 

what exists today and what the company envisions to complete the 

project. Exhibit A is the verbatim amendment to the Site 

Certificate to reflect the change in the completion date. 

Exhibit B is the updated facilities map showing the related and 

supporting facilities for the Project. 

This concludes my testimony, however, I will be glad to 

answer any questions regarding the application. 
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EXHIBIT A 

III. Warranties 

"A. Completion of Construction 

ONG warrants that the construction of the underground 

natural gas storage facility and related and supporting 

structures will be completed prior to August 31, 1990." ... 
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T E S T I M 0 N X 

Presented on Behalf of 

Colwnbia County before EFSEC 

My name is Robert J. Grey. I am an attorney with 

Preston, Thorgrimson, Ellis & Holman. My address is 3200 

US Bancorp Tower, 111 SW Fifth Avenue, Portland, Oregon 

97204-3635. I am here tonight representing Columbia county. 

Columbia county has a number of comments about the 

EFSEC permit request which is the subject of this 

proceeding. Our comments are intended to clarify some 

matters which are raised in the application. with the 

changes requested by the county, we are not opposed to the 

application. 

As you probably know, Columbia County has an 

interest in these proceedings for two reasons. First, 

because a number of county citizens have expressed concerns 

about the proposed facilities. We Want to ensure that those 

concerns are fairly responded to before the permit is 

granted. Second, the county is the mineral owner for a 

substantial portion of the minerals located in Mist Fields. 

As you know, the county conveyed its mineral interest in the 

Bruer and Flora pools to ONGOC last year in settlement of 

litigation involving those pools. The county wants to be 

sure that the proposed storage facility will not in any way 

interfere with its remaining mineral interest and will not 

1..,. adversely affect the safety and welfare of county residents. 



The county has the following specific comments on 

the draft application. 

1. Description of project location. 

After meeting with representatives of Northwest Natural 

Gas, it is our understanding that the EFSEC permit applies 

to the site identified in Exhibit 3 attached to the amended 

application, and that Exhibit 3 identifies major components 

of related and supporting facilities which are subject to 

this permitting process. We understand that any 

modification of these related and supporting facilities will 

require further amendments to the certificate. We believe a 

statement to this effect would be helpful in clarifying the 

application. 

2. Depth description. 

The amended application, as drafted, does not 

contain any description of a depth limitation which applies 

to the proposed storage facility, although the exhibits 

include a copy of a deed conveyed by the county to ONGDC, 

which does include a depth limitation. For purposes of 

clarity, and to conform with the requirements of 

OAR 345-100-055, we request the application include a depth 

limitation description, and propose that the description of 

the deed be included in the permit. 

ONGDC is agreeable to this change. 

3. Supporting facilities. 

We understand that 



As indicated before we met with Northwest Natural 

Gas, it was unclear exactly which facilities were included 

as supporting facilities under the terms of OAR 345-100-055. 

We now understand that Exhibit 3 identifies the major 

related and supporting facilities. It may be helpful to 

include a clarifying statement in the certificate to this 

effect. 

4. Permits for monitoring wells. 

It is our understanding that once the EFSEC permit 

is granted, additions of major related and supporting 

facilities will require amendments to the certificate. We 

understand that Northwest Natural believes that additional 

monitoring wells constitute a major addition. In that case, 

Northwest Natural believes that they would be required to 

seek conditional use permits, but, if denied, they could 

assert that land use requirements are preempted. Also, 

Northwest Natural believes that relocating an existing 

monitoring well would not constitute a major modification 

for which an amendment would be required. 

We have not had the opportunity to conduct a 

thorough legal review to determine whether we agree that the 

EFSEC process can preempt conditional use requirements for 

such wells. However, we are concerned about this prospect 

as the same land use considerations which required 

conditional use review for the existing monitoring wells 

t..,. would also apply to any relocated or new well. We believe 
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-- relocated wells are major modifications for which an 
-

amendment is required. Further, if EFSEC has any 

discretion, we request that the certificate state that 

conditional use requirements for monitoring wells remain in 

place and not be preempted. 

As a sidelight to this, the county wishes to note 

that there was a disagreement in the past over Northwest 

Natural' s right to locate a monitoring well outside the 

portion of the Bruer and Flora pools conveyed to ONGDC once 

the existing mineral lease expires. This disagreement does 

not appear to be affected by the EFSEC permit with respect 

to this facility, except that in our view, Northwest Natural 

will need to enter some arrangement with the county to 

-=== continue to locate monitoring wells in those areas on 

expiration of the mineral lease. 

5. Pressurization to 1250 psi. 

Northwest Natural has requested the right to 

request an increase in pressurization to 1250 psi at some 

future time. The county would like to be notified of any 

such requested increase so our independent geologist can 

comment on its feasibility. 

acceptable to Northwest Natural. 

6. Saltwater disposal. 

We understand this is 

We have discussed with Northwest Natural the 

present practice of disposing of saltwater in one county 

well and on certain private roads in the county. We 
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understand that this disposal is being conducted by ARCO 

under permit from DEQ. 

permit. 

We have requested a copy of the 

We are concerned about any additional saltwater 

disposal which may occur as a result of storage facility 

operations. We understand from Northwest Natural that 

should any saltwater disposal occur as a result of the 

storage operation, Northwest Natural is required to obtain 

the appropriate disposal permits. 

7. We are also concerned that the certificate does 

not require an emergency response plan. The county believes 

this emergency response plan should be included in the 

certificate and that Northwest Natural should be required to 

pay for the reasonable costs of implementation. We also 

believe that the plan should be coordinated with the county 

and that final approval be required by EFSEC or some 

appropriate state agency. The county has asked John 

DeFrank, Emergency Services Director, to address this. 

Our final concern has to do with timing of this 

application. The county only received the application to 

amend the site certificate one week before requests for 

~ hearing were due. While the county does not wish to create 
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any stwnbling blocks in the permit process, we are concerned 

that the health and welfare and economic well-being of 

county residents be protected. It is our feeling that the 

brief review period we had at that time made it more 

difficult to carry out these responsibilities. 

Thank you for the opportunity to comment. We will 

be pleased to answer any questions you have. 

RJG/la 
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OFFICE of EMERGENCY SER'VICES 
COURTHOUSE, 
ST. HElENS, OREGON 97051 

Pllone; 503 397·2100 

July 15, 1987 

My name is John DeFrance. I am the Energency services Director for 

Columbia County. I want to briefly expand on sate of the testilrony 

given on behalf of Columbia County. 

Since the start of drilling is this area ai:rl the develoi;rrent of the 

several gas -wells, transmission lines, Miller Station and now the 

underground storage facility, the burden of initial emergency resp;Jnse 

has fallen to the Mist-Birkenfeld Rural Fire District. The Fire District 

has developed a response plan and provides both fire and ambularu:e service 

to the gas v.iell facilities. The primary errphasis for e.rrergency response 

is with explosion and fire and its p:itential ilrpact on persons and property. 

While it is well recognized. that the Mist-Birkenfeld Rural Fire District 

~uld l:e the first local governrrent agency to respond, it is also well to 

recx::qnize that in a major erergency they will need assistance. It is in 

recognition of this that we feel a broader emergency resp:mse plan is needed.. 

P.esources fran within Columbia County and others available through the 

State can be used to assist with an ernergency resp::inse. ~ver, to adequately 

utilize these resources and coordiante an emergency response, a plan and 

operational procedures Im.ISt be developed.. In addition, the plan and procedures 

Im.lSt l:e tested through perio::lic exercises. 

We are proposing that a coordinated effort l:e undertaken by the County, 

the State, lcx::al resix>nse agencies and NW Natural Gas to develop plans and 

procedures agreeable to all that will protect the life and property of citizens 

living in this area. I would suggest that the final authority for approval of 

the plan be vested with the State, either the EFSC or an OCCE representative. 

Further, I would suggest that funding for the oost of planning and on-going 

updates, testing and training t:e tome by NW Natural Gas. 

I do feel that an acceptable and workable errergency response plan can be 

developed. With the various parties previously mentioned w::>rking to;ether 

t.'1is can be done. Thank you. 
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ART LAUBACH SURVEY RESPONSE 

Water Problems Tremors Nol se 

Marvin Bloomer YES YES 
Pierce Dozier NO YES 
Bonnie Forney NO NO 
Natal Grange Hall NO YES 
Jeanette Grant YES YES 
Louise Green YES YES 
Jerry Hemeon NO YES 
David Higginbotham YES NO 
Art Laubach YES YES 
Marjory Lushy NO YES 
Halter Mathews YES NO 
Anne Oijah NO NO 
Anna Rau NO YES 
Vivian Reynolds NO YES YES 
Roberta & Bruce Shaw YES YES 
Mist Store NO YES 
Mary Lou Yoder NO NO 

7 10 12 5 

Area Population Estimate: About 125 registered voters, about 35 families 

CG: tjp 
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EARTHQUAKE LIKE TREMORS 
SUMMARY OF COMMENTS FROM THE ART LAUBACH SURVEY 

Below are written comments people made answering the question: 
noticed any earthquake type tremors in the last two years? If 
please explain.'' 

"Have you 
yes, 

Marvin C. Bloomer: Had a good hard tremor on April 25, 1987, 7:30 p.m. 
That's the on1y hard one we felt. 

Pierce Dozier: 
shook our house 

On Apri 1 
(we live 

25, 1987, we experienced 
in a mobile home>. 

a moderate tremor which 

Natal Grange Hall: On April 22 at about 8:30 p.m. while attending a 
meeting at the Natal Grange Hall the whole north wall rattled in the 
building. 

Jeanette Grant: Big banging noise, house shakes. 

Loise Green: It is hard to explain since we've never experienced 
anything like this. However, on 4-24 and 4-25, 1987, at 8:30 p.m. we 
were in bed but fully awake when a definite movement occurred through our 
house; starting at the NW corner and trave11ng through to the SE corner. 
Perfume bottles rattled, doors and windows rattled. It was like an 
invisible wave passing through everything. There was no accompanying 
sonic boom or other sound. It was a very upsetting and terrifying 
exper1ence. 

Jerry Hemeon: 
The second was 

The first [one] I felt was a boom, like a sonic blast. 
small tremors, rattling dishes. doors, etc. 4-24-87. 

Arthur Laubach: On April 29, at about 8:45 p.m. in our house a very odd 
movement, and glass rattl1ng, and twisted noise. 

Majorie Lushy: I have noticed several tremors that vary in density and 
length. I can't remember the dates, but usually occur in the late 
evening. One was also reported to the news station mid-winter. 

Vivian Reynolds: 
went out to check 
happened sometime 

Have felt this type of vibration two times. One time I 
to see if there was a jet, but there was not. It 
between 7:00 and 10:00 p.m. 

Roberta and Bruce Shaw: Twice in March, same t1me, 9:30 to 10:00 p.m. 
More than twice in April, again around the same time which was in the 
afternoon. All together about seven to eight times and shook the whole 
house a lot. 

Mist Store: Three or four weeks. 

Ann Rau: April 20 visiting neighbors like a blast went off - couple of 
times. Heard sounds like close thunder but no storm. 

CG:tjp, 2454K<fl) 
09/01/87 



WATER QUALi TY 
COMMENTS FROM THE ART LAUBACH SURVEY 

Below are written comments people made answering the question: "Have you 
noticed any change in your water system in the last two years that you 
consider abnormal? If Yes, please explain." 

Marvin Bloomer Ran out of water quicker than normal in a hand dug well 
16 feet deep, 8 foot water depth. 

Jeanette Grant Sulfur and rotten eggs taste in a drilled 55 foot well. 

Louise Green Summertime taste of sulfur. Former owners said no such 
problem, in a hand dug well 10 feet deep, water at seven feet. 

Higginbotham Real wierd taste, getting worse with time in a drilled 85 
foot well. 

Art Laubach Had a taste exactly like the smell of drilling mud. Had to 
install a water purification system on his spring source water system. 

Marjory Lushy Had to install a filter or purification system on her 
stream source well. 

Walter Mathews Noticed change ln hand dug well, 9 feet deep; water level 
1s at four feet 

Roberta and Bruce Shaw Gaseous - o11y smell, o11y f11m, bad taste, 
stomach upset on a hand dug well 9 112 feet deep, water depth is 1 1/2 
feet. 

CG: tjp 
2454K(fl) 
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1111v1~ y11u nl1L 11:t~d any t~hHn~Je 
l.wn yc11rn Lh11L you cunu.itler 

111 your wi1Lc1 system ln Lhe laet 
abn11rmal? Yes No __ ~-·-

.1 ~5 pleilSf~ CX~ll<lln 
----------·--·----·--- ·----· - -·----·---------···--- ·-------------... ·---;----

Wa'S 1 t. 11dE~ r? 
5ulfur '! 
Rotten egg ? 
Nrtt.ural gas ? 
Other ? 

YBS No 

Was ll taste ? Yes No 
Sulfur 'l 
Rotten egg ? 
Natural gas ? 
Ut.her ? 
__ ;_. ________ .!!:; _________________________________________________ _ 

····· 
' I 

Type of well = Drilled lland dug 
) ------

Spring ___ _ 

Strea11 River 

De~ of We) l _____ ,__._--~:~th of Wa~:~-~~~~-----
. ~ 

Have you had to iRstall A water 
system in the last two years ? 

f il lr~·r 
Yes 

or purification 
No 

llaVe you notlccd any __earth Quake type, tremors in the last 
t.wo years '/ Yes -~'-~-- No ______ _ 

.e plea· exp,tain ~L..2.£;:-~~Y~--::..0Jj:-/~'?~?..;. 
<4-~~:'f'!if_-.aJ&tlA::;,:;4:;:-.z.:z_ 

. -~~-------- --·---· ---- ----·--------------·---

~=:=-~~~~·~~~~~~~~~~::~~~~~~~~~~~~~~~~~~~~~-
11d~e~ ~~£'LL_'7::2.?,2 ______________ _ 
_.Lfd~-22.fL_a_,f"z~--------------------~---­
t,lgn•ture _auUf...JJfk~d~----------------

• 

' 

I • 

'I 

... . ·' 
' ! 
! 

-· 

I 
.. 

-·------



!:llH V 11.V 
ll11vc y1111 n11I l 1:P1t 1111y 1:111111111• 
l.wo yearn L11al y11u 1:r1nsl1IC£" 

ll yes 11leaue ex11lain 

111 y11ur w11l1!1- 11yel1.!111 

ubnormill'I Yes_~--
In Lhe iaat 

No 

-- -· - ----- ---· ---· ---- ----·-· -·---------------···-------------------;---

bla-s it. od£~r'? 
t;ulfur '? 
llotl1~n t~gg ? 
MnLural uas ? 
CJthr.r ? 

Y~S 
__ !:::::_ ______ _ 

No 
DEPARTMENT OF ENERG 

' 

Wa~ tl lnst.c ? Yes No 
!;ulfur? ------- ---------
ll()Lf.en e!J~J ? ______ --·-----·----

Nat.ural y~-~ 7/£".L/,;:~----- . ------·----
01.hrr ? U4-~~-,,;':_ZL=k-----------------------------

'l'ypP. of well = Urill1ed ---~ lland dug ______ Spring ___ _ 

Stream River 

Ur.plh u{ Well Uepth o.C Wat.cl 

llavP you had Lo insfa11· l\. water 
system in the last two years ? 

fillr~r 

Yes 

.... , r.; 
--/,~----

or purification 
No 

llnve yo11 nulJt:cd any earth Quake type tremors in the laut 1 

t.wo yen rs: '! Ye!l _±::::::._~ __ No ------- · • 
1 f ~ ' 

~~~:~~-~2~!!=!~~====--· 
---· --- -- --------· -- '-------·-··--- ---·--------------------------
--- ---- - --- --- -· _______________ , ____ ----- -- ---------------
---------·- -·-·-- - - -------·----------- _____________ .-___ ,,.... _____ _ 

.. • • i ... 
I -· ... • • ._,. 

' I . 

. -' .. j 
.. , '1 

' . -I 
I . ·1 ! .; .. 

I .!· 

. ,_," 
-~ 

.•. , 
·.:: .i' 
·~-~ 

-.:. . 
f-i . 

: ·I' . ·. ' 
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"" 

!:llllVl·:V 

11.1v1· v1111 ri«ll \1·i·c\ .iny t~!J.trHJI' ~11 y11n1 1>1.111•1 ~1y!1l1•1n 
ltJn y1.,11!i ltial ·11111 r·11n!i1tl1•r i1br111rmi1I':' Yl'!i \ .. / 

~ u I tu~ I il\:I 

ll11 

WiJ!i i '- IH1l'T .) 

'.: 11 I f u r ·.• 
l\111 ! l'TI f'l.J1j ':' 

N;1111ri1l ~lil!i ') 

(JI h1• I '• 

~Iii!: i I_ I il!i1" 
~;ulfnr? 

H11! I 1•11 f'!J(j ':' 

Nalur;il qa!:? 
rJI h1· r ? 

'J'ypt' IJ i w1•I I 

, I"' V---
'···~-

,/ 

1lrillctl 

: : I i r 'ii n1 

ll1·pi h " I Wr•I_!./~ 

No 

lliind (\ ll q v .. . .• pr1nq 

Hi vr~ r 

lh•pl h " I ldil I I' I ,,F ;? J~'~· 
ltavl' you hrHl t.1J i n!;I ii 11 (\ wilt 1•r 

!:y!:L('fll I fl I ht~ I Ol!il. I lJtl y1·;1 I !O '? 
l\lt1·r r1r pur1(i!:.1l.i1111 
VI'~: V-. N11 

• 
• . 

1 
' ! 
' ' ., 
i 

' !' 



l\11vt~ y1n1 nul I 1~1~11 nny 1:h11t1~l•-· 

l.wn yt~11rn l.hal y1111 1;l1nuillt~r-
\ 11 y1111r w1alt!1 nynl.t!m 111 Lhc in.at 
at111tJlma1·~ Yes Nu ~ 

---· - ---· -·- -- ---------- ----·-·---· ----- ---- -···-------------- ------------
' 

--- - - - ---· ------ ·-·-·-- - -··-----·--- --- --- ·---- ------ ·-------·-----··-------- -----·- -
---- ----- - ----- ------- -------- ----------------· ----------- ------------------
Wa-s it. 11dr~r? Yl':S 
r.111 ( ur '? 
l~c1tt.en egg ? 
~Jntural gas ? 
Other ? 

---------

Was \L laGl.c? Yes 
:~ul fur ? 
RtlL tr.n C(_jij ? 
Nat.11ral yas ? 
lJt.he r ? 

No 

No 

Ty(''~ uf well ~ Urilietl llantl tlug ______ Spring ___ _ 

Stream River 

llavr. you h.1l1 t.o ins'lal.l l\ waler 
sysl.em in tt1e last twu years ? 

fillc~r 

Yes 
(Jr pl1riflcation 

Nu 

• 

!lave y<1t1 noli.t~etl 
t.wo y1~ars ? Yet; 

;1ny _earth 
,;.-./ No 

• Quake type tremors in the last 

~;i~1naturc 

' 

• 

' 
i ... 

I 
. - I 

I 
• I 

I 
I 

--· "-~ 

. ' 



:a11w1·:v 

llave YflU ntlLict~c1 any chan~Jt' 
LWI) year~ Lt1al yu11 cun~'t1ll·r 

Was it. 1idi::~r? Yl•:r; 
~;ulfur ? 
l~otten f~gg ? 
~Jatural gas? 
Other ? 

Was 1l taste? Yes 
~)ulfur '' 
l~cJtten e~J~J '? 
Na~.ural gas ? 
l)l.her ? 

No 

in your w;1lt'.[ system 
illJn11rma1 '1 Yes 

tn the 1anl 
No 

TypP (Jf well "' flrilletl Han(! ciurJ ____ ~Jprinq ___ _ 

nepth cif kh! 11 llf!plh of Wat.cf 

JlavP you half to install f\ water tillf'r or purif.icat.iun 
system in the last l.wu yt~ars ? Ye~; _______ No 

. 
fl_.c\ ---; k l l L~ )!___ _.----(_ L -( J -.: __ .') ..:_ 

A) tct:,..,,c ,r)c:, /1-u' 

('<'>L;Jp,.,"pp,( J 

I< L. ;;-t P, 
>-,/(/ . .. / . :J I'•'' f i 

' 

' r-<'.-~ t·-1""''( . ' 



llitVP. yr111 nu! i Cf!d 11ny (:hanql' 
1.wo ye;1rs Lhill y11u cunsllicr 

in ynur watt~l ~;yst.em in Lhe lasl 
abnll[ffiil1? Yes Nc1 ____ 1_~.-- -·-

Was it. oder? 
Gulfur ? 
({ottt~n l!~J~J ? 
Mal.ura I uas ? 
(Jther ? 

YES 

Was it taste ? Yes 
!>ulfur? 
H.ottt-~n e~J(j ? 
Natural uas ? 
Ol.hr.r ? 

'l'ypt:~ ut well ~ 0 llrilletl 

flepth .. of W1~ll 

No 

No 

llantl 'lug srri n~J __ )( 

f<iVl"!f 

Uepth o( Wat.t!l 

llavP. y11u hatt Ltl i nsla l l I\ wat.Pr 
system in Lt1e last Lwu years ? 

ll\l1•r 11r purifit~at.ion 

Yes ~_)\_ __ No 

, 



~:1111v1·:v 

lldVl' y11ll nil! \1:1'd <111y t:h.i11q1• 

t tJ11 y1·;1r!i I tJal y11u 1·£in~;i!lt·r 

i11 y1111r w.ilt•r ~;y!;l1•m 

abntil'mil 1? Vr~s 

l{ol ten f'fJCJ ? 
N;1111ral uas '] 
(JI_ hr~r ? 

l~il~~ i I L;10.tP. '-' Y1~~; 

~:11\fur '? 
l{ol.I f'fl C'._Jlj ') 

N;1t ural ga!; ? 
1J! hrr ? 

N11 

\II I 111• lanL 
No .).\. __ _ 

'l'ypP of weJJ !Jril let! •• 
-'-~--- Hand tlu11 Spring __ ,_·-

~ 
llcpl.h 

~-:;L [ f'ilTII !{iver 

of Weil ' Ueplh o{ blaLr'.r __ -:)Q .. _:...!L2.!!~ 

lli!VP y1i11 h,1d f.~) i nsLa 11 f\ waler 
~~yr;Lem in the lttsl lwu yt~ars ? 

flllpr 11r purific11tion 
Yeo-- .. ____ Nu _ _X ___ ,_ 

!l<1v1· yc111 noti1:rt1 
I wr1 yril rs ? Yl~!> 

11ny rnrt.h U11akt~ ty(ie tremorn in the last 
•, No 

I [ y f_~ ~· µ_ l (' il !i c I . ,r ,-·· I 1 < ; .1 '1 . /-L 
£' x p a i n _' ·~·~ . --i~:~----'_!· ____ . -~ --_-: --1-l _J_J;_L _...J...:..;J_ .. c!~ - - c.. !._ _-_ 

- _/._ 
.· 1/--~·: _,,.", ---,-,__-_f,.,__ ~~-_,-_,.,1_ .• _: ___ _ ',._.:-'1._.,__-.J._..,~.~-:_L'r------ __ _ 

' ' · • _....,'.ct ___ ;1 __ ' __ ., __ c• -~'-..'...-- _L_..:_ __ ~J_,_J_._L.LlJ.. ___ )_:__ ____ _ 

____ .! -.. -1. .!~ ---

Na mt' 

., 
- _L' - ''J ''"' '.) 'I~ ' -' '-' 

-: I 1..: ~ I 

) ,,_::_ ~--~"'-!~ f 
, 

~;iqnal urc 
-- - __ , 



'.;u 1 f 11 r ? 
P.rit 1 f'n 1:~J~J ? 

Nil.I.Ural (_JilS ? 
(JI hrr ? 

W;1s it last~? Vr•1; 
~:111l11r? 

gnf Lc·n eqq ':' 
Nit! ural lJa~; ? 
1Jt.h1•r ? 

'l'y[JP 111 Wf~ll -- llri_lletf 

Nt1 

I{ j v er 

lliiVP yCJu h;itl l1J install/\. Will.P.r 

!~yst.cm in thP lilsL two yPars ? 
tlltr•r <1r purification 
Y<-~~; ___________ NcJ --~. __ 

' 



llavc y1n1 not iCf!d <1ny ch;_1nqf' in yn11_r ~at.1~r ~;y,s_!,em 
!1J11 years Lhal y1Ju (;c1n~Ldcr abr11irm11l! Ycs_L ___ _ 

in the last 
No 

WilS it. llt1('r? 
~lulfur '? 

v i·:s ____ ,___\_ ---- No 

l{0Ll1~n t:~JY ? ___________ _ 
Nat.llfcll ~JilS? _________ _ 

ULti~r ?- i _Jdd _-.-__aJ_cTiJ)iL'1ct(~ . 
/ 

Was lt taste ? 
!~ul fur ? 
!{t1Ltt~11 eq~J '? __ ·---- __ _ 

~~~~~a~ ~-:, ;~ fYf , l~;-(j__(} (L/ _r:_[1__(/Le L);J/t.l lo · 
"fJ~-f!!_at_d-~-r_~r-(,'-(:11-_ 1~J,},~L i"._~~-9~1}-fJ{)_( 
'l'ypt-~ of weJ _l llril let! 

-
{\!/ ,o; 

DeµLh llf Wt~l l )__/;J._-t'T 

lland tlul_J ,...\ ______ ~Jpr i nq ______ _ 

Rlv1_~r 

[-Je~th of Wal.t~t -_)~~/~~--~I'/ ' 



~ 

/tee,./ LJ< (l(1j1/ t'-LU)j /((~'< fc,:Jf' ~ (<' fi-i:' ·1 \ 

(. ( CJ Cl C/k' /J.l l d.f 1 e J I .,/ , !] ·1 ) (( j- ',j ( ~ f' ( 1 ' (' (~« 

JC) {l1/~. 



lldVI' VIiii fHil i•'!·d .iny ('h.irnp· 

l1J11 yc~<11~; lt1a! '/1l\J f'llfl'.;1d1·r 

~!d!i I I •ldl't) 

'. ;u I ! 11 r 
l~c ii ! t • 11 
N;1r11r<1l 
( J1 h C' r ·:i 

·.• 

Wd~; ii li1!~1t• :' Yc·!; 
~;Ill fH[ '.> 

l~fll t ('fl 1·qq 
Niil11ral fJil!; ':' 
\JI ht· r ') 

'l'y !Jf' l) i w ~ • I l I l r i l I c ·ti 

:;1 r r• ii m 

No 

j\Jt) 

)< 

in y1111 r ~Id I 
.ihr111r rn.1 I':' 

It <1 n d ii ll q 

I{ i vr· r 

llc·pl h " I WP I I "/0 I le' p ! h " I bl;~ I ,., 
• 

llilvt• y OU h.td () i n ~;I d l l A w ii 1 
~: y !~ ' l '111 "' I )H' I <t ~; ! w" y t 'ii r !i 

11.tVt' y(111 11nl 

I ~HJ yr·;i t !: ') 

j l.'t'd .111y ('.! {th 
Yt'!O 

Ni! Ill(' 

., \ 

.1, • -'"··' •• - ' '.' -· 

:; i qn;i l II r I / _., .. ' / 
/ 

,., 
'! 

"/,·' 

! l \I "r 
Vt''.; 

I y 1 H' 

I, ·• 

,,.,..----·· 

I · I :; y ~; I I' Ill 

Yr'!i 

~;pr l nq 

"r pt1rrf i ('di 

N" ' 

ht· I ii~; I 

'I 

I l JI l 

r f'm tl r !; in I hr• 



~)lJRVEY 

llave yo11 noticed any change 
two years that you consitier 

lf yes please explain v 

in your water system 
abnormal? Yes 

ln the last 
No ><. __ ._ ___ _ 

---·--------·----------------------------·------------------------

Was it 11der? YES 
Sulfur ? 
Rotten egg ? 
Natural gas ? 
Other ? 

---------

Was it taste ? Yes 
Sulfur ·~ 
Rotten egg ? 
Natural gas ? 
Gt.her ? 

No 

No ---:0...------

Type of well = Drilled Hand dug _____ _ Spring ) ,...-1 ' ;: / 
I, _.( "- >'-- I ' .- J:: __ ' ----.. . ' . ), ":.)" ! 
. I ' l..._ -1~·. ,._,,_ 

____,, -.; .... I,.. , .. ~ -· ~ ' ~: f. J. Stream River 
• LJ 

Depth of Wel 1 Depth of Water 

Have you had to install A water 
syslem in tt1e last two years ? 

fillr!r 
Yes 

Have you noti.ced 
t.wo years '? YeG 

any earth 
No 

Quake type _ _x ___ _ 

or purification 
No . 

tremors in the last-, 

If yes please explain---------------------------------~-
-- ---------'- -- - -- ---------------------------------------

--------- "ij ----- - ------ ----------- -------------------------

Name ·------·--"--------r--------------------------------------. ' 
' ,. / . 

Address · · I --------+-------'----------------------------------------

_________ .1;_1 __ ,,_ ______ _._:!_ ______ ~---·-------:---·------_:_ _______ _ 

S'.ignature 

·., 



})URVl~Y 

!lave yo11 noticed any change 
lwo years Lhat you consider 

in your water system 
abnormal? Yes 

ln the last 

No --X--·-
If yes please explain ____________ , _____________________________________________ _. ______ _ 

-------------- -----------------·-------------·--------------

Y ~s __ .______ No ____ _)(_ __ _ 
___ ',!;_ ____ _ 

Was il 11der? 
Sulfur ? 
Rotten egg ? 
Natural qas ? 
Other ? -=======~---==~=~st===-------------------
Was it taste '/ 
Sulfur ? 
Rotten egg ? 
Natural gas ? 
-Other ? 

Yes No ___ '£ _____ _ 
____ .){.. __ _ 
-----i~-­___ __ _L __ 

Have you had to install A water 
system in tt1e last two years ? 

filter 
Yes 

or purification 
No '.i/ -------- ' 

Have you noti.r:ed any earth Quake type tremors in the last 1 

two years '? Yes ______ No __ L-__ _ 
If yes please explain -------------·-----------------------:. 
-·- ----______ ._ __ . -- ---------------------------------------

Name __ :tf2(J~ _'d_o.1,;..J-j<!rtl.L'\. ._. _____________________ _ 
Address _rl:Ll:ioi_.21..!l ________________________ . ________ _ 
_________ SJ_1:,J~'"1~p.LQ~(} __ ~(JIL~~-~----_L_/,~~{ic ____ _ 
,.. t /j' - ' I ; 
Jigna ure i:__r_f__!_!!_

1
y_.;.6i2l.L1JcJL1._f!../:.C.. ______ ~----------------·-



lldV!~ y11u tl\t! ic!~d ;~11y ch;1n~p· 

lt~o y1·<1r!i lt111l yt111 1:11n!;idrr 
i 11 y1111 r w;1 Li~ r !;YR·' .t~m 
abtu1rm11I'( Yr~;. --· .. -·· 

l n the lai:t 
No 

W;i!: i I. 1Hl£•r? 
!;ul(ur·> 

y I·:~; No 

Ru1 L1•n cqq ? 
~lat nral qas ? 
(JI hf~ r ') 

Wil~i it. t.ar.IP.? YP.!:_x_ Nn 
~~11lf11r? 

Ho1.l.t~n C'J~J '? 
N;1\11ral !J<l!·i? 

'll.ht>r ? 'il_--"'"""~-
'· ___ ! _ __:_ -~ 

'l'y IH' u I well 

llt~pth nf Wr~l 1 

- - - -i- - I ' - --__ -__ t·t .-_ ,-; C __ -i_, __ ,, __ -L-- ,' 1 / _- ____ '(,_·_- - -!L.~_, _ _i_':•~-•:.-: -~ f-.. 5_"]:;. J;:,. _____ _ 

II\)'"',., .... ~ ', ... ,-. -- '- _-, .. _'-" C"_ --------------------------~-"---""--- _,_.,.,""T ___ ._, . - - - - --

!l r i l l ell ~- __ _ lland lluq Spring ______ __ 

~l.r£•am !{ivcr 

Ueplh of Wat£~l 

,llavP y1Ju hatt I u insLilll I\ wilt.Pr filt£•r 11r p11rification 
/ 

/ !>yr.Lem in l.h£~ lasl lwu years? Yes _______ Nu ,!<:; _____ _ 
; 

Jl;\v1~ y1n1 n11t.i t:1 .. <l 
1 WO y1~;t l"S ? Yr.s 

;11iy earth 
No 

Uuake type tremors in the last 
_ __,:::: ______ _ 

Ir YP!i pir'<J.!iP r•x11l;iin 
~ t~E7 ~._~-1 __ ~·_f,r~_1_- _J_ ~- _•_!.;_c,__ __ ;_~i·~~·'.'._i~:_n __ 2~~\:~~~11er71kG1~:~!1,_,:"' 

_ ·:.... .. 1-~ ,_..,~· ! _ ____\_ __ .LL t'----i l:J_.,! __ .!-·i .b.. <:_ (12..~"- '- . J_ l ,t_.: _•: _:;_1.:i.:=_i._.,,__...__.i:2 ..!V_1:..:.iJJ...!:.1.:.l_ 

( )c' 
,) , I) 

l _,'I • 
I.£ __ ,_ - ' -; 

.. - ·- - -. -- -----·---- - -------

J '_: s..Lcl<_\JJic,J_[' ____________ _ 

'i_' -- "J]()~'6~J_ - - -------
' i 

{~ '• ~, 
---;- '--; - -::...!..1-~-



llav1· y11u n1>1 j(;f'ci 11ny chr1nq1· in y1111r watt!I ..:,y!;l.rm 
two years that. yuu (;(,n~>"Ltll·r dbn(lrmal'~ Yes_~---

It yes plea..:,t• 1~x11I,1ln 

Was 11. 1)d£:r? 
~;ul fur ? 
Rollr~n egg 
Nntnra l uas ? 
(Jthf!r ? 

Was it taste ? Ye.,; 
~;uJ fur '> 
l{ol L1•n euu ? 
Natural yas ? 

·lJLher ? 

No 

Nc1 

in Lhe la~-.L 

No 

'l'YP" "f wcl l llr 111 c:d '/_ ~Jpr i nq 

Stream River 

llepth 0 f w P. l ] __ 'f' Bt~pth of Wat r~l ______ y _____ _ ' 

llnvt~ you had t.(l j nsLa l l /\ wal.!•r 
~;yslcm in the last. lwu yt:ars '? 

filt1•r !lf purifil"?illion 

Ji,1ve yriu n11!.i cPd 
l.wt1 Yf~ilr~ '? Y1~s 

,1ny l~arth 

N<> 

If y~s plea'.je rx11lain 

Ye~; N11 

Name t?t{a£LLJ-v_ ~_. __ r?JJaf{1<J.L'1.:~- __ _ 
1\11 ll r!~ ~> 5 _ }t_,7 ~~"----~~ __ ii-t/~ ~~ ___ 

1 //...~{ ,:,( _ _ " _ _;.~· _ . ._,_~J_:_f __ _ .. -
I ' . '1 ~;ignatur!~ ·_,_,' _.._{_l ___ i_>_.;_J_ 

' J" - • i ! 
I !I,,--,, ,:;- :If' 

.:._. - - '• --~"--.L-- ..... ___ \,._ 

,:._: ___ '_ -'t 



IL1vr• v1111 nrll i 1'r·d 11ny 1·h.tnq1• 
1 tJn yt"ll !; l ti.it ·11111 ,.,Jn!; 1 d1·r 

in y1111 r tii.i I 
.thr1t 1 r IOd I':' 

If yL·!• p!f·<J!;f· !'Xpl.itn 

Wd!i it •>dt·r"' 
~) U [ f II r 
l~cJt 1 t•n 1·qq 
~lai 11r d I q;i~; ') 

(JI h !' r . ' 

\J;i~; it ta~;lt' 

~ ; t1 I I n r ·.• 
\{111 t I'll l''jlj 

Natural qr1~; ') 

A-ll h1' r '> 

'l'y~u· t1i wc•l l 

lh·pl It 1)1 \J1· I l 

n r i 1 1 1 ·ti 

No 

~ 
lliirlll iluq 

I{ i VI' f 

lll·pt h or lJ.it ~·, 

1 • r !; y ~;I 
y (' ~i 

11.ivt• y1u1 hdd 1 tJ 1 n!;I all f\ Wd! t•r Ii l I 1·r !1r pn r 1 

N<> '.:y!>tl'm in 11H' li1!;I wc1 yt'df'~; '? Y1·~: 

llr1v1' yc111 nnl j 1•pr! 

\ wri YPil 1 ~: "' Ye~; 

N;1 tnl' 

!'Jn 

in I hf' 



llrtvc yriu nuticeci <1ny chc1n~Jf.' 
Lw11 years l.haL y11u cons·L(lcr 

in yliur waL1:r :.;ystem in Lhe iast 
abntlrma_l? Yc5 No 'i_ ____ _ 

Wils it 'lder? YES 
~iulfur ? 
Rc1t t1~n '~<JfJ ? 
Naturil l uas '? 
Other ? 

Was 1t taste 
!)uJfur? 
Roltr.n t·~c.Jq '? 
Natural gas ? 
()t.her ? 

? Yes 

No 

Type of well ;' Urllleti iland ct11u ______ Spring ___ _ 

~~tream -X---- River 

llt"!pth <Jf Wf~ 11 Uept.h o[ Wal.t~r 

. 
Have you tiad l.o install A wal.er 
system in the last_ two years? 

fillt•r 
Yes_;!,_ 

/-1.,1-I: --- ---<·--· __ , 

<1 r pu r if i en t.i llll 
No 

' 

Have y11u nntit:ed .tny earth Quak.t~ ty[ie tremors in the last 
l.wo yeil rs ? Ye~; _/!_,___ -·-- Nn --------·---

! f yes pled:.;e explain --~~:.----"h...:.!__,_~::.. _____ L, . .....:....__).:.~-~-..:_i~--..'..•_,_,_..:...'...:... <'' ( 
-< :r;L.2 1 ) .. LC!~__.:__ __ .,.~ --~J~t-_,.,_LL._. -.ir-'- L--L-1;.r-~'L._,_\--- -yt.: . .;J..~...(.'-:4- ___ .1.J.l...!~ 
~~--· ---·--~ ____ ,J__.!.._:> _:.r__,_ --A.iJ~•J.lA'."!.i-'.....d--'<'.-=#-z~--"l..."""'1,--·:1,-!---L~~ . 

•, J. , ' . "--. // ( "1 __ ' ", \ I "<' . J . ., - ., - ,. 'O 
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I NTRODUC'r I ON 

This report presents preliminary findings of a study of 
ground vibrations at Mist, OR. ·rhe work was authorized by 
Oregon Natural Gas Co. (ONG) u11der purchase order 17252 dated 
June 1, 1987, 

BACKGROUND 

Previously, a survey of the residents in the Mist area 
was conducted to determine the extent to which people have 
felt earthquake tremors within the past two years. Of the 
twelve people who responded to the survey, seven people 
reported some type of ground motion or air overpressure 
event. All of the reported events occurred in the immediate 
vicinity of Mist, OR. People from Vernonia, Clatskanie and 
Birkenfeld did not observe any events. 

The reported events were variously described as: 
rattling of walls and windows, a "twisted noise'', shaking of 
a mobile home, "a good long tremor", and several tremors of 
''varied density and length''. These descriptions correspond 
to a Modified Hercalli earthquake intensity of III to IV. 
The Modified Hercalli intensity scale is shown in Table 1. 
It is more fully discussed in many introductory geophysics 
texts. (e.g. Bolt et al., 1975; Richter, 1958) 

Host of the survey respondents could not pin point a 
time and date for the events, but most of the events were 
reported to occur after 6 PM in March and April, 1987. 
Art Laubach reported that events occurred on April 22, 1987 
at about 8:30 PM and on April 29, 1987 at about 8:45 PH. 
Pierce Dotie and Harvin Blumer reported that tremors occurred 
on April 25, 1987 at about 7:30 PH. 

On February 12, 1987 and March 16, 1987, ONG began 
injecting gas into the Bruer and Flora pools respectively. 
·rhese pools are located at a depth of approximately 2,200 
feet in the Clark and Wilson sands of the Cowlitz formation. 
Tl1e gas injection wells are located two to three miles from 
the reported events. Figure 1 shows the location of the two 
pools. Because of the close proximity of the gas field to 
the site of the observed events, ONG ordered the present 
study on June 1, 1987. 
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RCAO CLASSIFICATIOrl 

H~•vy duty _ l1ghldu~/ - --=-
Un•mpr""e<l d"! ••••••• 

U. $ Route 

CATHLAMET. OREO.~WASH 
N460Q-W\2315/l5 . 

19Sl 

Figure l. Location of aonitorlng station and pool•. 
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-~ INSTRUMENTATION 

Ground vibrations are being monitored using a SINCO 
Model S-4 vibration monitor. Tl1is i11stcument uses a triaxiJl 
transducer to sense ground motion in three orthogonal 
directions. The out~ut of the transducer is continuously 
monitored. When the transducer output exceeds a predefined 
limit, the S-4 computes the vector sum of the ground motio11 
and prints the peak ground particle velocity in 
inches/second. Ambient ground motion wl1ich is below the 
trigger threshold can be printed manually at any time. 

For this study, the transducer was installed at 
Art Laubach's residence approximately 350 feet south of 
Oregon State lfighway 47. The transducer location is 
designated as Sta. 101 in Figure 2. The location of Sta. 101 
was selected to maximize the signal to noise ratio by 
minimizing interference from vehicular, foot and animal 
noise. The transducer was buried at the depth of one foot in 
soil to ensure good contact with the ground. 

The vibration monitor was installed on June 10, 1987. 
It has been operating continuously since installation. 

ART LAUBACH 
RESIDENCE SCALE 

:;)UEST HOUSE 

POND 

+St a . I 0 I 

\)BARN/SHOP 

Figure 2. Location of vibration monitoring station. 
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RESULTS 

As of July 9, 1907, three ground motion events have been 
recorded. Data [ram these events are summarized in Table 2. 
The three events occurred on June 16, 1987 during a ten hour 
period from 4:46 AM to 2:42 PM. The amplitude of the events 
ranged from 0.056 to 0.096 inch/sec. 

Vibration data from common background sources are 
summarized in Table1 3. The data in Table 3 indicate that 
ambient ground motion is typically less than 0.012 inch/sec. 
Footsteps within three feet of the transducer produce ground 
motion ranging from 0.128 to 0.250 ir1ch/sec and a sledge 
hammer blow five feet away produces a vibration level of 
1.006 inch/sec. 

Table 2. Measured Ground Vibrations. 
June 10, 1987 - July 9, 1987 

6/16/87 
6/16/87 
6/16/87 

Time 
hh:mm:ss 

04:46:49 
08:52:47 
14:42:11 

Peak Particle Velocity 
(inch/sec) 

0.096 
0.056 
0.076 

Table 3. Ground Vibrations From Background Sources. 

source Description 
Peak Particle Velocity 

(inch/sec) 

Ambient Background 
FootsteDs within 3' 
Tapping transducer 
Sledge hammer within 5' 

DISCUSSION 

0.010-0.012 
0.128-0.250 

0.611 
1. 006 

The events recorded on June 16, 1987 were probably due 
to non-earthquake sources. No earthquakes were detected at 
the seismic stations at the Trojan Nuclear Plant, Portland 
State University or Mount Saint Helens. No one in Mist 
reported feeling any unusual ground motion on June 16, 1987. 
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Comparison of the data in Table 2 and 3 indicate that 
the magnitudes of the events on June 16, 1987 were le5s tli~n 
ground motion caused by fuotsteps. At present, it is 
believed that the events w!1icl1 were recorded on June 16th 
were caused by animal EootstepR or wind noise. 

In order to help determine if the reported events on 
April 22, 25 and 29, 1987 were earthquakes, the record~:; from 
the seismic stations at Mount Saint J{elens and Portla11d State 
University were examined. The seismic events recorded at 
these stations fron1 April 20th to April 30th .=ire sumrnarized 
in Table 4. None of the times and locations of the recorded 
earthquakes listed in Table 4 correlate with the ground 
motion at Mist. This observation indicates that the source 
of the Mist events is probably very localized, or is not 
related to ground movement. Non-ground movement sources 
consist of air overpressure from blasting, sonic booms, 
engine backfires, etc. 

Table 4. Summary of Seismic Events. 
April 20-30, 19 8 7 

Epicenter 
Distance station 

Date Time l&L Location 

4/22/87 00:54 PDT 150 HSH 
4/22/87 16:38 PDT 190 HSH 
4/23/87 13:00 PDT >400 HSH 
4/25/87 05:00 PDT >6,000 PSU 
4/28/87 11:43 PDT 270 HSH 

Experiments at Rangley, Colorado in the late 1960's 
demonstrated that injecting fluids underground may trigger 
earthquakes. (Healy et al., 1968) When fluids are injected 
into rocks, the pore pressure in the rock formation 
increases. Increasing pore pressure may cause the shear 
strength of the rock to decrease because bonding of the rock 
matrix become weaker. If the shear strength of the rock 
becomes less than the applied s~iear stress, the rock will 
fracture and an earthquake may be produced. 

Increased pore pressure also reduces the effective 
stress while the dlf ferential stress and shear stress remain 
constant. If a rock is initially stressed near the failure 
limit, the decrease in effective stress due to increasing 
pore pressure may be sufficient to cause rock failure. The 
effective stress law was first proposed by Terzaghi (1924). 
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More complete discussions of the theoretical basis and 
experimental results can be found in most rock mechanics 
texts. (e.g. Farmer, 1983; Goodman, 1980) 

Analysis of pump and pressure data from the Flora and 
Bruer pools is presently being conducted to determine if 
there is a causal relationship between the events of April 
22, 25 and 29, 1987 and gas injection 3t the pools. 
Preliminary results indicate that t.here is no clear 
correlation between the pressure data and the April events. 
~lowever, additional analysis is required before a firm 
conclusion can be made. 

CONCLUSION 

Based upon analysis of the seismic records from the 
Trojan Nuclear Plant, Mount Saint Helens and Portland State 
University, it appears unlikely that the ground motions which 
were felt by several Mist residents on April 22, 25 and 29, 
1987 were caused by earthquakes. No earthquake related 
motion has been detected or reported since April 29, 1987. 
At present, the cause of the April events is unknown. 
Additional analysis of pump and pressure data from the 
injection fields should be conducted to determine if there is 
any correlation between pumping activities and the April 
events. 
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SUMMARY OF NATURAL GAS PIPELINE ACCIDENTS 

DATA FROM US DOT OFFICE OF PIPELINE SAFETY 

TRANSMISSION SYSTEM INCIDIENTS 

Incidents in Oregon 
Deaths 
Injuries 

1970 to 1986 

13 
0 
0 

Damage Range $300 
Damage Total 

to $68,000 
$205,000 

CAUSES: 

Damage by Outside Forces 
Construction/Material Defect 
Corrosion 
Other 

OllNERS 

7 
4 
0 
2 

NW Pipeline 6 
Pacific Gas Transit 2 
Northwest Natural Gas 5 
UGI Corporation NA 
Calif-Pacific Utility NA 
Public Service Elect. and Gas NA 

CG: 1 kb 
2461K (di) 

DISTRIBUTION SYSTEM INCIDENTS 

112 
3 

13 
$5 to $800,000 

NA 

84 
l 

10 
17 

NA 
NA 

109 
I 
l 
I 
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MINUTES 

ENERGY FACILITY SITING COUNCIL 

COUNCIL MEMBERS PRESENT: 

Bill Wiley. Chair 

The Village Im 
535 S. Columbia Blvd 

St. Helens. OR 

October 6. 1987 

Marlene Bayless Mitchell. Vice-Chair 
Dr. Clarissa Beatty 
Dr. Jean Mater 
Al Thompson 
Pat Metke 

COUNCIL MEMBERS ABSENT: 

None 

OOOE MEMBERS PARTICIPATING: 

Mike Grainey. Deputy Director 
Bill Dixon. Administrator. Siting and Regulation 
Mike Alsworth. Reactor Safety Manager 
Harry Moomey, Trojan Resident Engineer 
Tom Meehan. Energy Specialist 
Dave Stewart-Smith. Radioactive Materials Program Manager 
Felix Miera. Lakeview Project Manager 
Mary Lou Blazek. Hanford Coordinator 
Charlie Grist. Utility Energy Specialist 
Walter Perry. Assistant Attorney General 
Marilyn Dawson. Management Assistant 

OTHERS PARTICIPATING IN ORDER OF APPEARANCE: 

Robert M. Johnson. Attorney representing Oregon Natural Gas Development 
Corporation and Northwest Natural Gas 
Robert Gray. Attorney 
Roy Marvin, Vice President of Administration. Precision Castpasts 
Vivian Reynolds, Citizen 
Noni Anderson, Vernonia Independent Newspaper 
Lloyd Marbet, Forelaws on Board 

The meeting was convened at 9:10 a.m. by Chairman Wiley. 
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1. Annoulcements: 

Bill Dixon announced that: 
1) David Yaden has been appointed as Director of ODOE 
2) Introduced Rose Bennett who is ODOE's Trojan Emergency Response Coordinator, 
3) Mary Lou Blazek will be working out of Olympia, Washington for the next few 

months, 
4) Pat Metke has been seriously ill but has recuperated, 
5) Felix Miera will be getting married later this month. 

2- Consent Calendar: 

a. The Minutes of the May 21. 1987 meeting were approved as written. 

3. Action Items: 

a. Mist UOOerground Storage - Amerdnent to Site Certificate: 

Charlie Grist said that Oregon Natural Gas Development Corporation (ONG) 
requested an amendment to the site certificate. The purpose of the amendment 
was to extend the completion of construction warranty. Mr. Grist said that in the 
course of taking comment on the proposed amendment six other issues were 
brought up. He said the staff report and proposed amendment language addressed 
all seven issues. 

Mr. Grist said that new information had recently been received on the seismic 
issue. This information led him to believe that further seismic monitoring was 
not necessary. He recommended that the amendment be changed to reflect this. 

Robert Johnson said that the companies he represents support Mr. Grist's 
recommendation. He said sufficient work has been done to show there is no 
current relationship between the storage activities and the reported vibrations in 
the Mist area. He said that it is difficult to test for the negative. He said they 
have not come up with any linkage with the increased pressures in the reservoirs 
and the activities in Mist. If there is a linkage they will do the monitoring and 
testing. and take remedial steps necessary to correct those problems. He said 
they have done a local seismic study which shows no relationships between the 
injection operations at Mist between February and early September and the 
events that occured. 

Dr. Mater asked if the amendment to Section 4. C. 5. is acceptable except for the 
monitoring phase. but not the testing of seismic activity. Mr. Johnson said that 
they would support Mr. Grist's recommendation which would delete the 
underlying language in the proposal. 

Marlene Bayless Mitchell asked Mr. Grist when he decided to make that 
amendment. Mr. Grist said he received the final report from the geophysicist 
two days before. He said that if there are any ground movement events. and if 
they present a danger to the storage operations or to local residents. then the 
Council has the responsibility to require monitoring for any ground movement. 
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Marlene Bayless Mitchell said that she does not like to vote on anything she has 
not received in writing at least one day prior to the meeting. 

Chairman Wiley said that the proposed amendment #1 is satisfactory from his 
perspective with the subject to the discussion over this one clause. 

Dr. Mater said that she thinks the residents are concerned if there isn't a 
monitoring program. She said the Council could request a more comprehensive 
study to try to eliminate the causes. 

Chairman Wiley asked if substitute language has been proposed. Mr. Johnson said 
they just heard staff's recommendation and have not been able to put any 
language together. 

Dr. Beatty said that Amendment 1.D includes seismic monitoring. Chairman 
Wiley asked how the Council would deal with that in the future if they were to 
treat it in the same manner. Mr. Grist responded that there are injection and 
withdrawal logs to compare the two. 

Chairman Wiley said there are rules on the safety issue. but if they want to cover 
the seismic it should be included in the site certificate. Mr. Grist responded that 
monitoring as opposed to emergency response is a specific concern. He said they 
do not have a standard for emergency reponse. Dr. Beatty asked if the Council 
should vote on a change in Amendment 1 because she would eventually I ike for 
the Council to adopt it. 

Mr. Grist recommended that ODOE consider requesting ONG to provide 
monitoring of air over pressure events for the next year and try to correlate 
those with events reported by the locals. 

Dr. Mater asked if all concerns could be addressed by changing the last sentence 
in item D of the amendment to read "the program shall include logging local 
seismic activity using the best available technology and delete "and testing 
procedures". 

Vivian Reynolds asked why NWNG does not want to monitor it. She said the 
County. State and the nation would benefit. 

Dr. Clarissa Beatty moved that the Council adopt proposed Amendment 1 to the 
site certificate for the Mist Underground Storage Facility. Dr. Jean Mater 
seconded. 

Marlene Bayless Mitchell suggested the following draft language in Amendment 1. 
Section 4. d. to amend this. "Oregon Natural Gas shall recommend for Energy 
Facility Siting Council approval a program to evaluate reported local unusual 
vibrations. The program shall include annual reports to EFSC. If ONG or EFSC 
believes there is a correlation between reported vibrations and storage reservoir 
activity. ONG shall recommend to EFSC a program to install and monitor seismic 
Instruments." 

Marlene Bayless Mitchell moved to adopt that amendment to Amendment 1. Dr. 
Clarissa Beatty seconded. A roll call vote was taken and the motion carried 
unanimously. 
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Robert Gray said Columbia County has an interest in the siting conditions 
applicable to the underground storage facility for two reasons. One is that the 
facility is located within the county's boundaries. and the County wants to ensure 
that the safety and well being of its residents is protected. Secondly, the County 
conveyed the mineral interest in the Bruer and Flora Pools to ONG. but retained 
its remaining mineral interest in the Mist fields outside the area conveyed to 
ONG. The County wants to be sure that the underground storage operations will 
not affect its remaining mineral interests. Columbia County participated in the 
hearings on the proposed amendment and subsequently submitted comments on a 
number of matters raised by the request. He said they have had the opportunity 
to review the draft report. and generally agree with the conclusions of the 
report. They are concerned about the Emergency Response Plan. During the July 
15 hearings the County requested that the site certificate be amended to include 
a requirement that an emergency response plan be included and approved by 
EFSC. The County requested that the certificate provide that ONG be 
responsible for the reasonable costs of implementation of that plan. The staff 
report includes the existing certificate adequately addresses the need for an 
emergency response plan. He said they also believe that the permit should 
explicitly require that the reasonable costs of implementation should be borne by 
ONG. The County takes this position because EFSC has an affirmative 
responsibility under ORS 469.310 to protect the health. safety and welfare of the 
public. Since it is clear that an adequate emergency response plan is needed. 
EFSC has an affirmative duty to ensure its adequacy 1n order to fulfill its 
statutory responsib l Ii ty. 

Dr. Mater asked if there were other applicable state laws or agencies that require 
an emergency response plan once a site certificate has been granted. Bill Dixon 
responded that ORS 401 deals with emergency preparedness in the State of 
Oregon. It basically says that emergency preparedness is the responsibility of 
local government. There are exceptions and that is why the lead responsibility 
for Trojan Emergency Preparedness rests with the Oregon Department of 
Energy. There are no other instances other than Trojan where the Siting Council 
has become involved in approving an emergency preparedness plan. 

Mr. Grist said that there are several things in the site certificate that protect 
safety. One is that the construction of the facility has to comply with federal 
Title 49 Department of Transportation Regulations about construction of pipes 
and well heads. The site certificate originally imposed extra constraints on those 
standards for locating wells and pipes safe distances from residences. Mr. Grist 
said the Public Utility Commissioner staff who monitors safety of gas pipes in the 
state believes that extra precautions are needed at the Mist facility. A well or 
pipe could rupture and cause a natural gas fire. He said that NWNG needs to 
coordinate with the local fire district to pull together a plan if one of these wells 
or pipes blows. Special equipment and training is needed to fight those kind of 
fires. He said that the County, the local fire district. and NWNG are willing to 
work out a Response Plan by April. 
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b. Precision Castparts Corporation - Action of Forelaws on Board Request to 
Review Waste Disposal Practices: 

David Stewart-Smith reminded the Council of FOB's request for action on 
Precision Castparts Corp (PCC) past disposal practices. The Council had been 
sent a copy of the subcommittee report and recommendations previously. 

Chairman Wiley asked Mr. Stewart-Smith to review for the Council the nature of 
PCC waste. He said it was largely silica (silicon dioxide) in a ceramic binder 
about one-half inch thick. If that piece could be isolated from the rest of the 
waste there may be higher concentrations of radioactive materials in that one 
piece than in the entire range of samples. It's not a powder or soil-like 
consistency material that was spread evenly throughout the landfill. It was taken 
in large 40-yard dumpsters and dumped into the landfill along with waste from 
municipal garbage collection agencies. Given the nature of a landfill it would be 
difficult to sample. He said his calculations revealed that the concentration of 
radioactive material is not different from what would be found in normal soils. 

Marlene Bayless Mitchell asked if this reaffirm's the issue that Lloyd Marbet 
raised. That is. if there were a flood. there may be material that is solid rather 
than diluted. There could be the possibility of a radioactive piece being carried 
down the river. She said the Council may be getting into an area where there are 
concerns about health and safety. 

Dave Stewart-Smith responded that in his judgement that is not the case. The 
pathway or the route of risk to the public from a material like this. if there was 
enough of it in one place at one time. in an uncontrolled manner. would be 
contamination of water. One small piece will not present a significant water 
contamination problem. 

Marlene Bayless Mitchell said that she lives right near where the Clackamas and 
Willamette come together. She asked if Mr. Stewart-Smith could assure her that 
those are not going to come floating down to her property. Mr. Stewart-Smith 
responded that he is not sure how he could provide her with that assurance. The 
landfill. at the confluence of the Clackamas and Willamette River. will someday 
be subject to flooding. As waste was placed into this landfill it was compacted 
and layered with soil with a layer of soil on top. It's now a hill. where at one 
point it was a hollowed out depression in the ground and they filled it in with 
municipal garbage and chunks of concrete. wood. and other things that go into 
garbage dumps. He said he was not aware of any instance where a flood has 
taken a closed municipal landfill and spread it down river. He said he does not 
believe that there would be a mechanism that would provide a direct hazard to 
any individual as a result of that flood other than the flood itself is a fairly 
destructive process. The existance of the radioactive material in that waste 
would present little additional risk to the public. 
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Marlene Bayless Mitchell asked what would happen if the molds through 
movement within the landfill ended up in the top 30 centimeters. 
Mr. Stewart-Smith responded that it would not represent an airborne hazard. 
Any exposure to the public would still be waterborne. Any chemical or dissolved 
species in water. whether it's sodium. regular salt. or another kind of constituent. 
has a tendency to adsorb onto soil or other waste particles. There would be 
material below the top 30 centimeters to adsorb that material before it got into 
the groundwater. This might even be a less hazardous situation. except for 
human intrusion. if it were all in the top 30 centimeters. He said he does not 
know of any way to concentrate this material in a landfill. 

Marlene Bayless Mitchell said she wanted to go on record saying that she would 
like the Council to consider an independent study of the area identified as 
problem areas with respect to the presence of radioactive materials. She said the 
Council would be on stronger grounds and she would be more comfortable. 

Lloyd Marbet said what is not being taken into consideration is how this material 
is synergistically interacting with whatever else is in that landfill. An example of 
how materials can get to the top of the landfill is tires. They literally work up 
from the bottom of the landfill to the top with possibly anything caught inside the 
tire. And. there are other kinds of chemical constituents in the landfill which 
could cause leaching. He said he thinks the Council needs to take that into 
consideration. 

Chairman Wiley adjourned the meeting for lunch and reconvened at 1 :15 p.m. 
Continuation of Precision Cast Parts and Rossman Landfill. 

Chairman Wiley asked Mr. Stewart-Smith if any dilution that may have occurred 
was intentional. Dave Stewart-Smith said in 1970. when the Health Division first 
issued a licence. the disposal practices were authorized by the Health Division 
license. Those practices were the same in 1981 as in 1970 except for the 
percentage of material in the total solid waste stream represented by the 
titanium casting shell. They were authorized by license to dispose of this shell in 
1970 and the process hadn't changed. All mold knock-off was done in the same 
place on one set of equipment and conveyor belts. It travelled from there into 
the waste dumpster and to the landfill. He said he would have to conclude from 
that and from what he knows about the plant. that the dilution was a fact of their 
process. It was not intentional for the purpose of meeting or avoiding any klnd of 
regulatory requirement. 

Chairman Wiley asked if the material meets the Pathway Exemption. Dave 
Stewart-Smith responded that the laboratory analyses were on selected portions 
of their waste stream designed to tell him what was in that waste stream. He 
took small portions of it and did small laboratory analyses. He said his judgement 
would be that the entire solid waste volume of the Precision Castparts plant 
would not represent radioactive waste as an entire volume of material. He said 
he does not believe it would constitute radioactive waste under Council rules. 
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Roy Marvin said he has been employed with Precision Cast Parts for 26 years. He 
has been a participant in almost all of the discussions that have taken place with 
respect to the material being used. He authorized PCC participation in the 
Science Applications. Inc. (SAi) and the SAi study that was required to be made 
by the Health Division to the-Oregon Legislature in 1979. In one of the outputs of 
the SAi report. was a recommendation that the Health Division consider requiring 
PCC to separate their waste streams. ln the process. all castings were 
manufactured in the same way. whether it is stainless steel. nickle alloy. or 
titanium. When it came time to knock off the shell material. they had one set of 
equipment which was used to knock off all of the mold material from the 
castings. The Health Division requirement made it necessary to buy another set 
of equipment. so they would have one set for titanium and one for everything 
else. PCC then had an identifiable waste stream which did not meet the Pathway 
exemption. According to calculations. before the streams were separated. it was 
a single waste stream and it met the Pathway exemption. 

Dr. Clarissa Beatty moved that the Council accept the report and record of the 
Energy Facility Siting Council subcommittee. Dr. Jean Mater seconded. 

Chairman Wiley said that Precision Castparts acted consistent with the State 
Law at al I times. He said the report communicates that there is no threat to 
health and safety. He said he believes the material meets the Pathway 
Exemption. For that reason. he is comfortable with the subcommittees position. 

A roll call vote was taken and the motion carried with Marlene Bayless Mitchell 
voting no. 

c. Proposal to Initiate Rulemaking to Develop Administrative Rules for Ballot 
Measure 9. 

Dave Stewart-Smith said the proposal in the mailing packet fulfills a staff 
commitment from the Oregon Department of Energy to two legislative 
committees that were looking at this issue during the last legislative session to 
seek Council authority to initiate rulemaking on Ballot Measure #9. ODOE's 
recommendation is to initiate rulemaking and a draft of the administrative order 
has been provided to make that happen. 

Marlene Bayless Mitchell moved that the Council accept the recommendation of 
the staff to authorize the initiation of Rulemaking on Ballot Measure #9. Further 
that EFSC approve the order provided the Counci I in the packets to begin the 
rulemaking process. Dr. Jean Mater seconded. 

A roll call vote was taken and the motion carried unanimously. 
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d. Non-Attorney Representation in Contested Case Hearings - Request to Initiate 
Rulemaking: 

Tom Meehan said about one year ago the Attorney General advised that state law 
required parties in contested case proceedings be represented by an attorney. 
There was concern expressed about this requirement at that time. The 1987 
Legislature changed the law. The law no longer requires that parties must be 
represented by an attorney. Instead. a group or organization. can designate one 
of its members to be a designated representative. Before this can happen. 
agencies need to adopt administrative rules that specifically provide this. The 
Attorney General recently adopted temporary model rules that allow this. The 
Attorney General intends to adopt permanent rules later this fall as part of a law 
conference. The Council needs to adopt its own rules to implement this law. Mr. 
Meehan recommended that the Council authorize staff to conduct a rulemaking .. 
take public testimony and prepare proposed rules that would accomplish this. 

Lloyd Marbet said he supports this rulemaking. He said it would be helpful if 
there were draft rules formulated by OOOE so that there would be something to 
comment on. 

Tom Meehan said the general procedure is that rules are not drafted until the 
Council has authorized the rulemaking. The draft rules would be provided to the 
public for their comment. A hearing would be held if there is specific request 
and the draft rules would be revised as appropriate depending on the kind of 
public response. Rules have not been drafted because ODOE is just now 
requesting the authority to undertake this. 

Bill Dixon said the Attorney General intends to take action by the end of this 
month. Council authority to initiate rulemaking would allow ODOE to begin the 
process shortly thereafter rather than waiting until the next Council meeting. 

Bill Dixon said this bill has a lot of opposition in the Legislature. There were 
many folks who did not want to see this bill pass. There are only a few agencies 
who are allowed to let parties designate non-attorney represenatives. EFSC and 
ODOE are two of the few agencies because of our lobbying efforts. But it does 
require agency-specific rules to implement the law. 

Marlene Bayless Mitchell said she has a different concern. She said several times 
reference was made that EFSC rules would provide that one of the Council 
members or an ODOE employee could represent the Council in contested case 
hearings. She said while she is a member of this Council she wants the Council 
represented by an attorney. 

Dr. Jean Mater moved that the Council authorize the Department of Energy to 
conduct a rulemaking on representation by non-attorney's in contested case 
hearings and that the Council adopt the order proposed by staff. Pat Metke 
seconded. 

Chairman Wiley proposed an amendment in paragraph 4 before the comma in the 
first line to insert the words "concerning proposed rules". 
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Mr. Alsworth said that now PGE better recognizes the potential for 
contamination from the pellets. This potential warrants doing more than just 
letting them stay for the life of the plant in the bottom of the vessel. That is 
why PGE is doing what Mr. Moomey described in removing and filtering them out. 

b. Lakeview Uranium Mill Clean-Up Status: Felix Miera said tremendous progress is 
being made on the clean-up project. aided by three straight months without rain. 
To date about 800,000 cubic yards. about 100.000 cubic yards over what was 
reported in the written status report have been relocated. They are hauling about 
5.000 yards per working day. They are still working seven days per week. 12 
hours a day. 

At its peak the project employed 141 people and maintained about 135-140 
employees between June and September. There have been some cutbacks in 
personnel because some services are not required at this point. The payroll at 
peak times was about $125,000 per week. Most of this money went directly into 
the Lakeview economy. 

Mr. Miera said that it is estimated there will be 900,0ClO cubic yards of material 
to move. This is above what was estimated before the start up of the project. 
This increase in materials came out of the old retention ponds which covered 70 
acres and where Thorium and arsenic were more mobile than anticipated. Every 
30 by 30 foot block of the site which covers 120 acres. a sample is taken and 
tested for Radium-226, Thorium-230 and arsenic to ensure the clean-up criteria 
are achieved. There were some areas that had "hot spots" where they had to go 
16 feet below the ground surface to remove the contaminants. 

Mr. Miera said the wastes in the cell will be about 2 feet higher than orignally 
designed. This will not affect erosion protection material requirements. 

Mr. Miera said they have verified four of the seven retention ponds as being 
clean. The objective is to get all of the contaminated material to the new site 
before the end of the construction season. He said they are hoping to contour the 
site to provide for good drainage. There are about three weeks of work left to 
do. Under this schedule the project should be completed by about July of next 
year. 

Mr. Miera said that the trial date of January 12. 1988 has been set for the land 
taking with Mr. Collins. The trial will be in Lakeview. 

Mr. Miera reported that on October 4 at about 10:00 a.m. a truck turned over en 
route to the new disposal site spilling its load of contaminated waste. This is the 
first vehicle accident. The driver apparently got too close to the shoulder of the 
road. He lost control and one of the two trailers tipped over on its side off the 
road. Using the ODOE Lakeview Emergency Response Plan. all appropriate 
people were notified. Most of the material remained in the trailer because each 
of these vehicles is covered by a secured canvas. The material spilled was about 
2 to 3 yards and both the material and vehicle were cleaned up immediately. 
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Dr. Jean Mater accepted that amendment as part of her original motion. Pat 
Metke seconded. 

A roll call vote was taken and the motion carried with Al Thompson voting no. 

4. Information Reports by Staff/Hearing Officers: 

Approved Facilities: 

a. Trojan Nuclear Plant: Mike Alworth said that the Trojan Nuclear plant is on the 
line at this time. It's operating at about 60 percent power. The reason it's 
operating at only 60 percent power is because the circulating water pump and the 
feed water pump are out of service which limits the power. 

Harry Moomey reported on a short outage at Trojan from September 28 to 
October 1. The reason for the outage was a leak in the auxiliary building. The 
valve is on a system that injects water into the primary plant. The concern was 
that leakage from this valve, if there was an emergency situation, would lead to a 
condition where the control room environment for operators could be 
uninhabitable. Regulations required that Trojan shut down and take care of the 
leak. There was no actual concern for the operators since there was no 
emergency. 

Mike Alsworth said that during the summer maintenance refueling outage Trojan 
experienced some problems. Mr. Alsworth and Mr. Moomey have been working 
with NRC and PGE to ensure that PGE resolve these problems. Mr. Alsworth said 
a meeting was held last week with the Trojan committee to bring them up to date 
on the problems and their significance. ODOE is confident that corrective action 
taken is acceptable. There are still outstanding issues, but ODOE is working with 
the Trojan committee and PGE and will report back at a later date. 

Mr. Alsworth had an update on an item reported at an earlier meeting. There was 
a potential problem with the cooling water system for some of the safety 
equipment. PGE reported to the Nuclear Regulatory Commission that the system 
was not capable of operating according to design requirements. The problem was 
further analyzed and determined not to be a problem. In other words, the system 
was fully capable of operating within design limits. He considered the issue 
closed. 

Mr. Alsworth said that at a previous meeting a problem was discussed that 
occurred in the containment building. A spent fuel pellet resulted in 
contamination in containment. This was a very difficult problem to resolve. PGE 
spent a lot of time decontaminating and training their workers. 

NRC reviewed the problem and determined that PGE could have done a better 
job. The company knew there were loose fuel pellets in the reactor coolant 
system. It should have been better prepared to deal with the occurrence. PGE 
was fined $50.000. 

ODOE agrees with the NRC. The problems found with PGE's radiological control 
group warrant that PGE be fined. PGE has paid the fine. 
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Mr. Miera said it was expected that the EPA would have the Groundwater 
Standards out by the end of September for all Title 1 sites. It is almost two years 
to the date that the federal courts muted out the existant standards issued in 
1983. When they are available ODOE will share them with the Council to 
determine what implications, if any, they will have on the Lakeview Project. 

Mr. Miera said that he, Mike Grainey, and Bill Dixon will be meeting with the 
Forest Service in Lakeview. The Forest Service as part of their 5-year 
Management Plan has decided to look at the issue of the mines from where the 
uranium was obtained to process at the mill. The two mines are again abandoned 
and filled with water, but a portion of the mineral rights are apparently still 
active. Access and control of these areas is not limited and the intention of the 
Forest Service will be to investigate potential health and safety problem with 
these areas. 

c. Boarctnan Coal Plant: Harry Moomey gave an update on two issues: the main 
re-heat line and a death at Boardman. ODOE had committed to report back to 
the Council on the final outcome of these issues. 

Mr. Moomey said the plant is shutdown. It is in a stanct>y status. He said he was 
informed this morning that the plant is receiving additional coal. This would 
extend their stockpile and operational ability. 

Other Items of Interest: 

d Northwest Natural Gas Company Proposed Gas Pipeline: Tom Meehan said 
Northwest Natural Gas has been considering a way to expand its ability to move 
gas from the Mist Underground Storage site to and from Portland. They filed a 
notice with ODOE that says they want to build a 50 mile pipeline from Mist to 
the Portland area. It would pass near Vernonia and North Plains, then follow 
Highway 26. The Council's rules require that it adopt alternatives to the line in 
60 days. This must be done by a rulemaking and require public hearings if 
requested. ODOE has made pub I ic notice of the rulemaking and set a deadline for 
public comment of October 14. Staff is in the process of developing proposed 
alternatives. 

e. Hanford Activities: Mary Lou Blazek reported on many activities related to the 
Hanford reservation in Washington. She included status reports on a regional 
health effects panel, high level waste research and Oregon's litigation efforts 
against USDOE. 

f. TWCA Disposal Plan: David Stewart-Smith informed the Council that the TWCA 
sludge ponds will not be disposed of until the EPA finished a review of the entire 
site. This will likely be two or more years from now. 

g. Salt Caves Hydroelectric Project: Tom Meehan said that the City of Klamath 
Falls had not applied for a site certificate and that their application to the Water 
Resources Department was still incomplete. Thus. the EFSC-WRC joint review 
was still on hold. 
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The Department of Environmental Quality had finished its review in August. The 
DEO denied water quality certification of the project because it would violate 
the water temperature standards. In September the City appealed this decision 
to the Environmental Quality Commission. The Federal Energy Regulatory 
Commission (FERC) accepted the City's federal license application for review in 
July. FERC set October 9 as the deadline to intervene. It also gave the state 60 
days to comment on the federal application. The Hydro Task Force, which was 
created by the State Strategic Water Management Group (SWMG) was following 
the Salt Caves Project. The Task Force recommended that State agencies should 
file a single joint intervention rather than separately. The SWMG concurred with 
this. The SWMG decided it would intervene on behalf of State agencies. The 
intervention would not take a position at this time. but would present the State's 
concerns. The SWMG also decided that all agencies comments on the application 
should be consolidated into a single document. The SWMG agreed to provide the 
public an opportunity to comment on a draft of the State comments to FERC. 

Several Council Members asked about FER C'S role in reviewing Salt Caves and 
how it related to the SWMG. 

Mr. Meehan responded that the Department of Energy had been given a lead role 
in preparing the consolidated state comments. He said ODOE believes that it 
understands the Council's concerns and knows what the Council's standards and 
rules say. 

h. Legislative Summary: Michael Grainey gave a summary of the energy bills passed 
by the Legislature. Two of the Department's bills involve the Siting Council. 
House Bill 2053 clarifies that the applicant for an energy facility site certificate 
will pay the entire cost of the state's review. House Bill 3383 clarified state laws 
to continue the clean-up at Lakeview. He said other bills the Council may be 
interested in are Senate Bill 905 - Lay Representation; House Bill 2021 changes 
state liability law to be consistent with federal law on nuclear accidents. House 
Bill 2338 authorizes inter-state cooperation between Oregon. Idaho and 
Washington on shipments of radioactive materials. House Bill 3168 formalizes 
and radifies the process used to review the portion of the third AC transmission 
line. 

5. PIJJlic Comment PeriOO: 

Noni Anderson said she is pleased that the meeting was held in St. Helens and thanked 
the Council because the subject (Mist Amendment) is of vital interest to the area. She 
said it has been difficult getting notifiction about the proposed pipeline to people in the 
Mist and Vernonia areas, and wanted the Council to be aware of this. The News 
Release dated September 25 was not received in time for the City Council to have an 
opportunity to prepare comments. She is concerned because it asks for comments 
which must be received by EFSC by October 14. The City will not meet again until 
October 19. She said advance notice is very important to their area. 
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Bill Dixon said that within 60 days after receiving a voluntary notice of intent the 
Council needs to determine the alternatives. The Council could decide to extend that 
period. Marlene Bayless Mitchell agreed that they need to extend that time period. 
Walt Perry said that the Council could do a temporary emergency rule at this time and 
take it up at the next meeting. 

Marlene Bayless Mitchell moved that the Council adopt a temporary rule extending the 
time period to a 120 days for a response in the case of the NWNG Pipeline. Pat Metke 
seconded. The motion carried unanimously. 

Lloyd Marbet distributed to the Council information items regarding earthquakes in the 
Pacific Northwest. He encouraged the Council to examine this information because it 
impacts the Council's regulation of the Trojan Nuclear Plant. He also distributed 
FOB's recent initiative petition in response to the Legislature's consideration to extend 
the emergency evacuation zone at Trojan. FOB proposes to extend it from its current 
10-mile radius to a 100-mile radius. He also said he was concerned about the recent 
agenda which failed to mention under the Public Comment Period that the public has 
the right to comment on any agenda item. 

Lillian Jones. Columbia County said they also have had a problem with advance 
notification. 

The meeting was adjourned at 3:15 p.m. by Chairman Wiley. 
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