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Deschutes County Board of Commissioners
1300 NW Wall St., Bend, OR 97701-1960
(541) 388-6570 - Fax (541) 385-3202 - www.deschutes.org

MINUTES OF PUBLIC HEARING
DESCHUTES COUNTY BOARD OF COMMISSIONERS
WEDNESDAY, JANUARY 6, 2016

La Pine High School, La Pine, Oregon

Present were Commissioners Alan Unger, Tammy Baney and Anthony DeBone.
Also present were Tom Anderson, County Administrator; Nick Lelack and Peter
Russell, Community Development; and fifteen other citizens. No representatives of
the media were in attendance.

Chair Alan Unger called the meeting to order at 6:17 p.m. (There was a late start
due to the fire alarm going off.)

Chair Unger explained that the hearing is a continuation from previous hearings in
2015, regarding Ordinance No. 2016-007. The purpose of the hearing was to take
additional public testimony on a Goal 11 exception proposal for south County.

Commissioner DeBone said this is the second of two Board of Commissioner
hearings recently held in south County on this topic. Approval of an exception to
Goal 11 would allow multiple properties to connect to a common system, whether
two or a whole subdivision. There are some communities that already have sewer
systems and those might be able to provide some guidance. The exception would
incorporate into the comprehensive plan so that discussions could happen and
neighborhoods could decide whether and when they want to pursue developing a
system.
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Chair Unger stated that the State has to include some language that some residents
are not happy about. Without this language, the need for the exception would not
be clear. The County Is not interested in telling people what needs to happen in
their neighborhoods; it would allow citizens to come together and find solutions
that fit their needs, if and when those needs arise. There are places where there are
more problems than in others. This could also allow people to get away from the
ATT systems, if a sewer system is viable and desired.

Commissioner Baney added that it is a tool in the toolbox, for the community to
decide what to do. Each community should be able to have options. Those options
are very limited right now. It is up to the citizens to decide if they want increased
options now or at some time in the future.

Commissioner DeBone said someone asked about looking into potential health
issues. There have been letters from the agencies and they talk about potential
health hazards, and those letters are in the record.

Chair Unger wants staff to be able to answer questions at this time as well. Peter
Russell explained how the process works, with the DEQ enforcing State rules and
the County being an agent of the State and having to follow State direction.
Normally, per Goal 11, you cannot have sewer systems on properties located
outside an incorporated area. An exception can be obtained by explaining why you
would benefit from the exception. The County works with the DEQ and LCDC to
do this, based on certain characteristics of the area. If approved, the property
owners have the option to look at a variety of sewer systems.

Chair Unger said that it is the State’s call as to whether an ATT system is required.
The County has to follow their direction, as an agent of the State.

Citizen Kathy DeBone asked if this issue affects other parts of the County. Mr.
Russell explained, while referring to an oversized map, the area that is being
considered. It would be in southern Deschutes County, south of Sunriver, because
of the unique hydrology of the area. They don’t have the same issues with high
groundwater levels in other parts of the County. Northern Klamath County may
also seek this exception as well, since they share the same geologic and hydrologic
features.

Commissioner Baney brought up a question that has come to her: if approved,
could the State or County mandate sewer systems. Mr. Russell replied that the
County cannot, but the State has the authority to do so. There would have to be a
severe public health hazard.
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Tom Anderson noted that the State has that authority anyway, regardless of the
Goal 11 status. They could take action at any time if a serious public health hazard
existed. State law governs DEQ and then the County, and there are certain strict
criteria for them to take that kind of step.

Mr. Russell said that LCDC, DEQ and the County are applicants, and hope to
avoid getting to that point. He added that this happened in two other counties
because there was open sewage going down the side of the roads. It has to be
pretty bad for this to happen.

Commissioner DeBone added that they would adopt the recommendations of the
steering committee, after two years of work, to help set direction for the future.
Mr. Russell said they adopt the map, and the Newberry Country Plan would add
this to avoid a radical change in the land use pattern. The current zoning would
remain the same. The steering committee had recommendations that were adopted
into the Plan.

Cary Mathews said he has installed thousands of septic systems here. Orenco
systems have excellent engineers and systems. This is the only system that can be
installed at this time. He asked if all systems would have to be approved by
Orenco through the State. His company can retrofit but Orenco won’t do so. The
cost is an issue. He is concerned whether Orenco is going to run things down here
and require the use of their systems. He is the only one who can provide sand filter
systems in the area at this time. He is concerned whether Orenco will have a
monopoly. He said that Bob Baggett of the DEQ knows this.

He has been involved in Oregon Water Wonderland, La Pine and Sunriver sewer
and septic systems. He supports the idea of a cluster system but wants to know if
there is a monopoly through Orenco. Commissioner Baney said that the State
determines who is on the list of contractors, and it is frustrating for the County if
there are others who want on this list but can’t get there. You want competition in
the private sector. It is her understanding that this is up to the State but was also
discussed by the steering committee.

Mr. Mathews said that the engineers would submit to the County and the DEQ
what they wanted to see. Somehow this has to be addressed, having just one
company locked in to do this work. Commissioner DeBone said it is good to have
this information on the record. He knows some of the DEQ staff and management,
who are the policy makers.
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Tom Bradler lives off Day Road, asked about up-zoning. He thought there was the
potential for State law to change or be circumvented in this regard. Mr. Russell
said that if someone wants to up-zone, they have to have findings to support it. At
the local level, there are policies in place not to do so. The County has control of
local land use policies, but the property owner has the right to appeal to the State if
the County denies it.

Commissioner DeBone said that the land use system in place means that, for
instance, if you live in residential area, your neighbor can’t just go out and get
commercial zoning.

John Huddle, Citizen Action Committee President, stated that the advisory
committee includes Orenco members. So they have approved their own systems.
This is a concern. They may not have intended to make it this way. The
demonstration project provided them with a foothold.

He said that a cluster system may not be cheaper. The cost and benefits have not
been discussed and only one company is doing the work. Some of this is outside
the County’s control, making it more expensive.

Commissioner Baney asked for a specific recommendation. She asked if a
company should not be included. Mr. Huddle stated that there should be a way to
examine these relationships to make sure they are appropriate. Those whose
systems are being examined should not be on the committee to approve their own
systems. This is a conflict of interest and does not benefit the consumer.

Mr. Mathews said he did a lot of research on this issue. He supports them being on
the committee. This is not new to Orenco. There are others who might be interested
in doing this work, but they need to know what the technology requirements are.
There should be others who are just as qualified from outside the area.

Judy Forsythe asked Mr. Mathews if the Orenco systems are specifically designed
for this type of area. Mr. Carey said that they have the best technology for here.
But they should not be the only option. They say theirs is the only system that will
work here and DEQ seems to support this.

Martha Bauman stated that her concern is regarding the Goal 11 exception, and
who might tell them that it has to be done a certain way and they would have no
say about it. They should be the ones in control, not the County or the legislature.
She has a shotgun so they better not step onto her property and tell her what to do.
She does not want a mandatory sanitary authority telling them what to do.
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Mr. Anderson said the County does not have this authority. However, the State
does have the authority whether there is an exception or not. They would have to
be with certain conditions existing and no alternatives to protecting health and
safety. This happened in in Jackson County and Hood River County, where a full-
blown sewer system was required due to severe problems. No one at the County
envisions this happening.

Commissioner DeBone said that they support monitoring the groundwater. The
only way State action would come about is if there is detectable nitrate pollution
and there are resulting health problems. By then there would be a long history of
monitoring before this could ever happen. If there are a lot more people with a lot
more groundwater loading, it could become an issue. Commissioner Baney said
this is what they want to head off.

Sharon Reeder asked how the testing is done and if EFU land uses are part of this,
such as manure and other things associated with farmland. Commissioner DeBone
said this is part of the future monitoring. Every five years there would be an
update and a twenty-year look. This use needs to be determined. Chair Unger
stated that manure does produce nitrates and people often need to be educated on
this.

Mr. Anderson stated that another recommendation of the committee was additional
extensive groundwater monitoring, and DEQ has basically accepted the
recommendations of the committee.

Commissioner Baney said that there are fertilizers used on golf courses as well,
and all of this is being considered.

Glen Clark off Day Road stated that the problem is that some homeowners have
horses with manure stacked up around wells. He wants to know why the County
does not do anything about this. This will show high nitrates. After 27 feet down,
supposedly there are no nitrates. Most of the ground here has a foot-thick clay
layer and nitrates do not penetrate it. People need more separation between the
wells and systems.

Commissioner DeBone said that his wife put manure around the well house so she
could plant flowers in it, and he said this was not a good idea.

Glen Clark said that some of the water will clean itself naturally. Commissioner
Baney hopes this can be brought to life. Mr. Clark stated that a lot has to do with
where the wells are placed so they are separated from septic systems.
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Commissioner DeBone stated that if there are wells that are testing badly, they
should investigate why a particular well might be testing that way. They need to
look at the scenario. It may not be a basin wide problem. Mr. Clark said that there
might be natural conditions at play or it might be very localized.

Commissioner DeBone said they have test wells that are regularly tested, and this
data gets more valuable over time. This just finds an area for the exception. If there
Is a problem with a particular well or area, they can decide whether a system is
justified. Commissioner Baney said that this won’t occur unless the citizens form a
sewer district. The neighbors determine what and where. She hopes the neighbors
will come together to mitigate any problems, which may not mean having any kind of
community system but doing something differently. The exception allows the
community to come together if there is an issue and deal with it.

Mr. Bradler stated that he and others have little faith in the DEQ and would like
well monitoring done by a third party, such as OSU. He thinks DEQ tends to
cherry-pick wells to create a situation. Their credibility has been questioned.

Dan Varcoe lives in La Pine and supports the option of the exception. It is good to
have options. He would also like to see whether they can put in a standard system
if appropriate. He still objects to language that accepts the idea that they have
contaminated water. They have to be honest about what they do. If there are some
wells that test badly but there are reasons for that specifically, that is not a health
hazard for the entire region. If they continue to use this language that they may
have or will have problems, it will perpetuate the problems that they have had to
deal with. He does not know of anyone with a dangerous drinking water well.
Some probably do. But no one really knows for sure. Using that language to
leverage this is not worth getting the exception.

Commissioner DeBone stated that the County is taking testimony and will
deliberate soon. The soil in the area is highly porous and they have a high water
table. They have great water but need to protect it. The confluence of the three
rivers is a place where there is more density, and this will affect the Deschutes.
The river is a nitrogen-limited river system and any sideways action that affects
this is not good. There are times of severe algae bloom. It is not a gross health
hazard but the overall loading could be.

Mr. Varcoe would like language that does not conclude that they have bad water.
You can Google search La Pine water and a lot says that they may have or might or
will in the future, have bad water. Then people decide they want to stay away
from La Pine.
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Mr. Clark stated that the river has a clay bottom. The willows suck up nitrates
more than grasses do. Pumice is a good filter for a lot of things. He feels that
algae bloom happens because of the hotter weather. It can occur naturally.
Commissioner DeBone stressed that he wants to protect the good water they have
right now.

Mr. Clark said some properties need a sand filter system due to not having enough
ground to filter.

Chair Unger said the exception would allow for more options. He asked what else
the Board needs to know to proceed on this issue.

William Reeder asked how much will it cost and who pays for it, if someone wants
a sewer system. Chair Unger that the community needs to evaluate the systems
and decide which works best. Mr. Russell said that the DEQ feels they can go
after grants to help with the cost. Commissioner DeBone said that only one
neighborhood, Oregon Water Wonderland I, is talking about this. There are no
neighborhoods that have this problem now, but if there is more density, this
discussion might occur sooner. Commissioner Baney stated that a lot of people are
worried about additional costs. There are costs related to either, and every
property owner has this responsibility. A lot of folks do not maintain their systems
so put other people at risk. The hope is if a community wants to form a district,
that they can do it in a way to secure grants and financial help. It might be a small
cluster system or tying into another system.

Nick Lelack said that over a year ago, a good idea from one of the committee
members came up. If the Goal 11 exception is approved, to establish a pilot
program with some property owners, get financial partners together to find out
what resources are available, whether the County can be a partner, and learn from
that. They could find out what it costs to create a district, install the system and
maintain it. A pilot program could answer a lot of this. They want to see if the
exception is authorized first.

Chair Unger said the New Neighborhood is a good place for that. Mr. Lelack
stated that the County owns over 400 acres there and can transfer development
rights, or sell property to fund a program for this purpose; or potentially use these
resources to offset the cost of a district or system. There will be time in the next
couple of years to put together a financial committee to investigate how to offset
the costs.

Minutes of Public Hearing — Goal 11 Exception Proposal Wednesday, January 13, 2016
Page 7 of 11



John Huddle stated that he is concerned about the process. The Commissioners
should be in the role of just objectively listening, but he is hearing that they are
trying to sell the idea. That is not a good role for the County. They should listen
carefully. One idea is putting this to referendum instead. They are not even close
to getting buy-in from the public. It is not publicized well and they are not meeting
Goal 1. It should go into a voters” pamphlet. Most people are not aware of this no
matter what the Commissioners say. The devil is in the details. The language sets
it up. The Oregon Health Authority can drive this management. The DEQ does
not drive this. There is a process to petition through the courts to order hearings.
This is outside of everyone’s control.

Commissioner Baney asked for details. Mr. Huddle said they can use the language
from the committee. The language is sufficient to accept at face value. They don’t
have a problem.

Another part of the problem is that this sets precedence. They don’t know who
down the road will do what. If undeveloped lots are pushed to sewer, this can end
up with up-selling. Most people do not want this, in his opinion. It might be
needed to support the cost of the system. Strategic planning is not there. He asked
where are the problems or are there any. They have worked with OSU for 18
months and some of them want to do research. The DEQ has put roadblocks to
this. They don’t look at water wells, just sampling wells. Well depths differ, and
there is no consistency.

They need to look at stand-alone subdivisions and study them. They need to do
feasibility studies. Then decide what to do next. And can they afford it. Once this
Is in place, it all goes back to the start. It might be wise to back off on this for a
while. Those who want it go forward don’t know the cost of even of cluster
system. They are dealing with unknowns. Allowing this exception would open up
a can of worms.

Ken Mulenex stated that it is commendable that the Commissioners are bringing
this idea forward to allow public comment and bring it out, to determine first steps.
The other part is down the road and can’t even be looked at until the exception is in
place. Itis atool of the people who live there to use if they want to. It would help
them keep their water as good as it is. This is a very logical process to move
forward, to have a tool to help determine or allow residents to determine future
alternatives or options to address issues. They have to get past this before looking
at all the rest. It is the way the State designed the land use laws and a process
needs to be followed.
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Commissioner Baney said that every time they do this — and it was much larger
audience when they had committee recommendations — with the committee doing
it. It was them telling the County what they need, and what options might help.
There was a good turnout and the message keeps getting refined. They may not
always agree on the outcome, but she appreciates the questions. They are all
conversation points at some point.

When they were at the SHARC, it was pointed out that the State would have never
allowed this amount of development today. Knowing the fact that there is this
large area that was left to fend for itself, it is a wonder that the water is as pristine
as it is today. The people need to get what they need to keep it pristine. She does
not care if anyone develops another lot, but people who own them should have the
ability to develop their property, too. They need to work together to make sure this
area stays pristine. She appreciates Mr. Huddle’s comments. Everyone wants the
same outcome, but the question is how they get there.

Commissioner DeBone said there has been good information sharing for a long
time. The La Pine Economic Group supports this as well, as does the Sunriver
Chamber. A lot of people know about this subject.

John Huddle said there are 27,000 people in this area. The Commissioners want
people to buy into something but they need to know about it. The only way is
through the ballot box. Even a nonbinding referendum would raise the bar of
knowledge. He predicts that they would reject it the first time but eventually
people might warm to the idea.

Commissioner Baney asked if the steering committee made this recommendation.
Mr. Huddle said this is his statement. People need to wake up to the need. He
fears the language is derogatory and should be changed. The language should be
removed. People won’t buy into it otherwise. There is no education going on
down here. A delay won’t hurt anything. This is being rushed. They need to get
more people engaged.

Mr. Bradler asked how this was publicized. There are not that many people here.
He has been to all of the meetings. It was overkill to use this facility, as they could
have had the use of the senior center at no cost.

In response, one person said they say it on the internet, and one saw on KTVZ. It
was announced at the Band of Brothers meeting. It was in the Chamber Buzz that
goes to many people.
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Mr. Russell said they did a public service announcement and also continued this
several times. The large number of hearings was not required, but they wanted to
reach more people that way. He got e-mails from others.

Kathy DeBone remembers the last meeting when this room was full. There was a
lot to be concerned about at that time. Maybe through all of the discussions, the
committee and hearings, people are now not as concerned about the exception.
She looks at this as an opportunity. Maybe people are waiting to see what happens
later.

Mr. Mathews supports this idea. There is support among the contractors. They are
aware of this. There are places that cannot be built upon because of the limitations.
He supports it and he is La Pine rumor central at his office. His friends also
support it.

Mr. Huddle said that Robert Ray isn’t here and the two chairs of the committee are
not here. They were here before. It was not in the Wise Buy or the Eagle. That’s
what people read here. He has a radio show on Fridays and did not get the PSA.

Commissioner DeBone said that as a community and society, it is hard to get the
word out. There are many ways to do this but no one knows exactly where to get
the news they want. It is not like there is one newspaper or outlet. He has attended
the steering committee meetings and most are supportive. Most are not here
because they did not feel it was necessary.

Chair Unger said there has been a lot of education and testimony, and many
hearings to help educate. At this point, they need to look at moving forward.

Judy Forsythe stated that she thought about this long and hard. It is amazing how
much testimony has come out. She contends that an exception is premature,
overreaching, unwise and irresponsible. In the absence of credible data, negative
media attention has impacted south County. The voters do not share the media’s
perception. Credible data should be straightforward, clear-cut and uncomplicated,
and this does not meet those needs. Everyone has agreed that there is time. Let’s
use part of that time to have thorough testing performed by a third party such as
OSU. This will either confirm or verify and prove or verify, or it will refute,
dispute and challenge the allegations.
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What are we waiting for? It is not up to the populace to convince the County. The
County has to convince the people. If an independent third party can answer the
guestion about trending in certain neighborhoods, especially those that are
independent, then there can be an effort to complete the process. If there is a
reliable and convincing argument, they can come back to this table and look at
developing public policy. (A copy of her statement is attached for reference.)

Mr. Russell said at this point, the Board can keep the record open, set a date certain
for another hearing, close the oral and accept written, or close both and set a date
certain for deliberation.

Commissioner Baney asked to close the oral portion of the hearing but leave the
written record open to take further information. She feels two weeks would be
appropriate. Commissioner DeBone supports this. Chair Unger said that they
have done a great job with outreach and they have now reached a point where they
need to deliberate.

Written testimony will be accepted until 5 p.m. on January 20; and deliberations

will take place at the 10 a.m. business meeting on January 27.

Chair Unger adjourned the meeting at 7:55 p.m.

DATED this Day of 2016 for the
Deschutes County Board of Commissioners.

Alan Unger, Chair

Tammy Baney, Vice Chair

ATTEST:

Anthony DeBone, Commissioner

Recording Secretary
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January 06, 2016

My name is Judy Forsythe. For the record, | contend that a blanket Goal 11
Exception is not only premature and over-reaching, but also unwise and
irresponsible.

Commissioners, I'll tell you what | want to see.

In the absence of credible data, reckless, negative media attention has created
the appearance of a problem regarding the need for sewers in South Des. Ct.

We are, however, keenly aware that the voters, after 9 long years, do not share
the media’s perception of a problem.

Credible data must be straightforward, open, direct and reliable. The data and
findings in this case do not meet the basic, clear-cut, uncomplicated criteria
required to convince the populace.

Everyone agrees: WE HAVE TIME. Let’s use a small portion of that TIME to have
rigorous, accurate and thorough testing performed by an independent, third-
party, such as Oregon State University.

Rigorous testing will do one of two things: Either it will

1. CONFIRM, VERIFY, PROVE AND SETTLE THE ASSERTIONS LAYED BEFORE US,
ONCE AND FOR ALL.

Or, it will:

2. REFUTE, DISPROVE and CHALLENGE the allegations which have shrouded South
Deschutes County all these years.

What are we waiting for?




It is not up to the populace to convince you.

It is up to YOU to convince us that sewers are necessary. That will not happen
without an independent research project.

If an independent, reputable third party research project can answer the
questions about possible trending of elevated contaminates, like nitrates, in
respective neighborhoods like Wild River, PineCrest or Newberry Estates, then
let’s put the county’s manpower and effort towards helping complete such a
research project.

If a pattern can be shown that is reliable, reproducible and convincing to the local
populace, then, and only then, let us come back to the table to address the
appropriateness of developing public policy to address CURRENT, defendable
findings. We request a plan that provides both predictability and stability for the
needs of South Deschutes County.

Thank you for your time this evening.




DESCHUTES COUNTY CITIZEN’S ACTION GROUP

POST OFFICE BOX 493, LA PINE OREGON 97739
12/15/2015

Board of County Commissioners
Deschutes County

1300 Wall Street

Bend, Oregon 97701

Subject: Goal 11 Exception — Alternative Proposal
Dear Commissioners:

We appreciate the effort Deschutes County put into the planning and due process toward a blanket goal 11 exception
for South Deschutes County. The Deschutes County Citizen’s Action Group (CAG) feels strongly that potential
problems far outweigh the advantages for a goal 11 exception of this magnitude. Despite assurances to the contrary,
we are also apprehensive regarding potential unbridled development and up-zoning. We want to take this opportunity
to propose an alternative, we believe that the “cart is before the horse.”

Before we begin, however, we wish to point out that we are troubled by Deschutes County’s attempt to meet the state’s
goal 1 for land use issues. “The governing body charged with preparing and adopting a comprehensive plan shall
adopt and publicize a program for citizen involvement that clearly defines the procedures by which the general
public will be involved in the on-going land-use planning process.” OAR660-015-0000(1) Perfunctory listing of this
meeting on the county’s website or the distribution of a public notice in the Bend media fails to address the spirit of
the OAR and adequately publicize the process. In addition, a meeting held the first week after the Holiday Season is
likely to be overlooked. We remind the Commission that this is a pattern with Deschutes County regarding the goal
11 exception issue. We hold that poor attendance at these meetings is not an indication of the public’s acceptance of
the proposed ordinance, but rather a failure on the part of the county to publicize.

We agree that doing nothing is not an option. Even in the absence of credible data, negative media attention has created
the appearance of a problem. Unfortunately, we are also keenly aware that the voters do not share the media’s
perception of a problem. In part, this is due to a valid perception that the data and findings are not credible, straight-
forward and reliable. For instance:

*,

s Rigor is important, especially when the analysis of the data leads to public policy affecting the lives of residents.
In 2000, USGS, DEQ and Deschutes County sampled 192 wells, using that data as one comparison against the
USGS Nitrate-Fate Transport Model (Morgan, et al, 2007). What the USGS reports failed to disclose were
monitoring wells drilled in or near septic drain fields. One such well, number 1227, was drilled just nine feet
from a drain field and had the highest nitrate value of any well in the sampling (25.9 mg/L). The USGS also
used descriptive statistics from the Oregon DHS Real Estate well sampling as another comparison to the Model.
In total, there were three significant areas where a lack of rigor affected the USGS Model:
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a. The 2000 well sampling had outliers that widely —_fesssvesme ot e nimaio s UsG o e riol
differed from the rest of the sampling. For a comparison of values, such as the mean before and
afier removal of outliers, see Appendix ii.

b.  The real estate well sampling undoubtedly had outliers. (That table of real estate well values was
not provided by Morgan (et al, 2007) but analysis of the interquartile range and the provided box
plot strongly suggested their presence). For a comparison of measures between the real estate
well test data available to this author (see limitations of the data) before and after removal of
outliers, see Appendix ii.

2. The Model based the mean annual nitrate loading per household on a non-representative sample of just 69

households for the Basin. Morgan (et al, 2007) was silent on the existing literature about nitrate loading

that suggested mean loading rates 20 to 30 percent less than that used in the Model.

USGS failed to consult the most reliable occupancy data, the U.S. Census and Midstate Electric Cooperative.

Instead, the Model used the La Pine Chamber of Commerce and the U.S. Post Office, potentially overstating

occupancy rates for the Basin.'

%+ The burden of proof document makes strong reference to the septic issue in the core business areas of the City of
La Pine as if that area is identical to the newer subdivisions outside the city. We remind the Commissioners that
the septic issue in the core business area resulted from small lot size and bottomless cesspools, often dug to the
aquifer, at local businesses, while the area outside the city is comprised of large lots and permitted septic systems.
Such a comparison is like comparing apples to oranges.

<» The burden of proof document makes reference to ‘“recent sampling of monitoring wells in the area [that]
demonstrated a small but statistically significant increase in nitrate concentration between 1995 and 2011. In
fact, there were huge issues with the monitoring in 201 1:

1 The government affairs representative for Orenco Systems, Inc. selected the wells for the comparison.
Besides a glaring conflict of interest that DEQ should have prevented, there were a number of issues:
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(V%)

a  DEQ did not obtain samples from the same wells in 1995 as in 2011. Wells 219, 254, 260, 285
and 1002 did not collect samples from the same well as the well from 1995 because the well
was abandoned or an inability to locate the original well.  Well substitution introduced
unacceptable error.

' Ground-water Protection and the La Pine Basin, Huddle, J., a report published for the Deschutes County Citizen’s
Action Group, 2012, www.cagg.us/library. Note: Dr. Huddle holds a doctorate from Vanderbilt University with a
minor in research design and methodology. Dr. Huddle also taught research design and methods at the graduate
level.
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b Well number 146 had a different physical address and geocoding. In addition, in 1995, no such
well existed, While it was likely that the 1995 well number 145 was the same, there were
sufficient discrepancies to require exclusion. Final well count of legitimate wells for analysis
was n = 37, covering an area of roughly 200 to 300 square miles. Our analysis did not find an
upward trend of elevated nitrates. As we pointed out in our report, the data had many flaws.?

2 The same Orenco Systems, Inc. employee also selected a community college instructor from out-of-state
to analyze the data, again a glaring conflict-of-interest that DEQ failed to prevent. DEQ authored a report
on the behalf for the South Deschutes and North Klamath Groundwater Protection Committee, a DEQ
advisory committee, stating the analysis, but without credit or supporting information, such as the degree
of significance or reference for the reader.?

We propose that the first step, prior to considering a blanket goal 11 exception, is to conduct credible research by a
reputable third-party source, like Oregon State University, and then consider those areas that deserve such attention
for appropriate remedial action, that might, but not necessarily include, a goal 11 exception. You will never convince
the voters that there is a problem without credible research. A glaring deficiency in all studies to date is a lack of
representative subdivisions that would demonstrate the presence of a problem or the likelihood that one exists in the
foreseeable future. In addition, no one has studied the private water wells that showed elevated concentrations of
nitrates to discover why they became contaminated. Without such evidence, the public has not and will not accept
blanket conclusions that septic systems are the problem. In like manner, the public has not been shown, beyond a
shadow of a doubt that a problem exists to such a degree, or, on such a wide scale that would justify the reasonableness
for a blanket goal 11 exception to allow sewers.

o

% First, design a credible study that asks these questions, “Is there a trend of elevated contaminates, like nitrates, in
representative neighborhoods?” Given the lack of credibility with DEQ and Deschutes County, there must be a
credible third source to design a study that answers this question is there a trend, a pattern, is the study reliable,
replicable and convincing to the local populace. Once those questions are answered, then it is appropriate to
develop policy to address the findings. It is inappropriate to base expensive and potentially harmful policy on
supposition.

If credible research indicates the presence of a problem, we believe that several steps are necessary to the formulation
of responsible public policy. Public policy must address affordability, cost-benefit-analysis, due diligence, strategic
planning, transparency and public consensus. Policy that addresses these elements will serve the public well. None of
these elements are present in the burden of proof document.

Public policy that fails to address affordability is like driving a $2.4 million Bugatti to carpool the kids to school and
sports, it’s not the most affordable or practical solution. Unfortunately, there are homeowners in the La Pine Basin
that can talk about affordability because they lost their life savings or homes due to the current county policy requiring
ATT® upgrades. The burden of proof document is silent on affordability. In the 2011 legislative session, we

? Ground-water Protection and the La Pine Basin, a report published for the Deschutes County Citizen’s Action
Group, 2012, Huddle, J. www.cagg.us/library

3 South Deschutes/North Klamath Groundwater Protection: Report and Recommendations, 2013, Nigg, E. and
Baggett, R.

4 Alternative Treatment Technology
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successfully inserted a budget note requiring
that DEQ determine what other states were 36.9% of all households are below the poverty rate
doing to address affordability. With the help
of Rep. McLane and other legislators, we
were able to enforce that budget note. Failing
to address affordability ignores the public question, “How much will this all cost,” a requirement under OAR 660-
004-0020(2)(c). We anticipate that a policy built on a preconceived supposition that sewers are the answer could cost
upward to a third or a half a billion dollars, given the rural nature of the lots in question. The impact of the current
ATT policy or the expense of converting to sewers after a blanket goal 11 exception has draconian implications for
the disadvantaged (the overall poverty rate is 17.6%., but 36.9% of all households are below the poverty rate), the
senior citizen (14.1% are in poverty), low-income families (18.4 % of families with children are in poverty), the
disabled (51.5% are on SNAP) and veterans (14.4% are veterans, with 11% in poverty).> In addition, the implications
for the environment and the impact on Jocal small businesses is considerable.

Public policy without cost benefit analysis is like entrusting the credit card to a six-year-old, you might not get the
desired benefit for the cost! We have repeatedly asked for cost versus beneflt analysis. We point out that a goal 11
exception presupposes the need for sewers. Without credible research and a cost-benefit-analysis, we don’t know that
sewers of any size are the appropriate answer. We continue to call attention to the lack of competition in Oregon from
ATT septic manufacturers. In 2011, we also unsuccessfully petitioned the Environmental Quality Commission to
change the administrative rules to address a lack of scientific criteria in the administrative rule that allows an agent to
require an ATT system. We continue to hold that “in the opinion of the agent” is not good policy and it defies cost-
benefit-analysis (OAR 340-071-0130(1)). We hold that there should not be a goal 11 exception without cost benefit
analysis.

This process has hardly been transparent. Hearings were poorly promoted and mostly held in locations that seemed
calculated to draw the least possible attendance. Information was deliberately shared at the last legally permissible
moment. Written testimony from the earlier hearing is buried within the property listing section (DIAL) on the county
website. In addition, the upcoming hearing is held when snow birds are gone for the winter, a substantial minority of
South County residents. Transparency is vital for public confidence, the goal 11 exception has become murky process
that is obscure and difficult to understand.

Due diligence in a broad sense refers to the level of judgement, care, prudence, determination, and activity that a
person would reasonably be expected to do under particular circumstances.® As we reminded the Commissioners in
individual meetings prior to the implementation of the hearing process, a public works project of the potential
magnitude that a blanket goal 11 exception would create, poses the temptation for inappropriate acts by those who
want favorable treatment or an inside advantage. As we continue to point out, there is the perception of cozy
relationships. As we also noted, the language in the burden of proof document might inappropriately be used to try to
meet the burden of proof for a probable health hazard under the Oregon Heaith Authority (ORS 431.705(4)), that an
agency or an individual can use in a petition to address such a hazard. We hold that such language is irresponsible and
does not meet a standard for due diligence. Any public policy must stand the scrutiny of due diligence to ensure that
it cannot be hijacked for private gain and harm to the very people the policy was intended to protect.

5 La Pine, 97739, zip code. U.S. Census, 2010-2014 American Community Survey 5-Year Estimates.
http://factfinder.census.gov/bkmk/table/1.0/en/ACS/14 5YR/S1701/8600000US97739
® USLegal.com http://definitions.uslegal.com/d/due-diligence
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Without consensus, there will not be willing compliance with required septic upgrades or hooking to sewers, as the
Commissioners should already be aware. If credible research should demonstrate a problem, public consensus if vital
to the development of public policy. We remind the Commissioners that historically there has never been South
County consensus with the Board of Commissioner’s legislation concerning this issue.” Again, we strongly urge the
Commissioners to put this matter to a vote of the electorate. Without public consensus, there is no buy in. Consider
these questions: “Why should someone who just paid $20,000 for an ATT system agree that he should pay an
additional $20,000 to $30,000 for a sewer?” “Why would anyone agree to spend that kind of money on a sewer based
on supposition?” Again, we point out that the “scientific” evidence in the burden of proof document is inconsequential
and often suspect. Furthermore, the public is well aware of that fact.

Respectfully submitted, 7 %
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7 Voters overturned by a county-wide referendum (Measure 9-70) a Deschutes County ordinance (local rule -
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S1701 POVERTY STATUS IN THE PAST 12 MONTHS

2010-2014 American Community Survey 5-Year Estimates

Supporting documentation on code lists, subject definitions, data accuracy, and statistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.

Subject ZCTAS 97739
Total Below poverty level Percent below
) 15 poverty level
* Estimate Margin of Error Estimate Margin of Error Estimate
Population for whom poverty status is determined 10,779 +/-908 1,897 +/-489 17.6%
AGE -
Under 18 years 1.375 +/-358 290 +-173 21.1%
Related children under 18 years 1.375 +/-358 290 +/-173 21.1%
18 to 64 years 6,229 +/-738 1,159 +/-322 18.6%
65 years and over 3176 +/-343 448 +/-209 14.1%
SEX
Male 5479 +-547 948 +/-295 17.3%
Female 5,300 +/-462 949 +/-258 17.9%
RACE AND HISPANIC OR LATINO ORIGIN
One race 10,589 +/-907 1,785 +/-478 16.9%
White 10,186 +/-862 1,625 +/-434 16.0%
Black or African American 24 +/-28 24 +/-28 100.0%
American Indian and Alaska Native 125 +/-120 43 +/-44 34.4%
Asian 53 +/-51 0 +-19 0.0%
Native Hawsiian and Other Pacific islander 17 +/-26 0 | +-19 0.0%
Some other race 184 +A77 93 4141 50.5%
Two Of more races 190 +/-96 112 +-83 58.9%
Hispanic or Latino origin (of any race) 355 +/-201 126 +-147 35.5%
White alone, not Hispanic or Latino 10,042 +/-863 1,596 +/-428 15.9%
EDUCATIONAL ATTAINMENT
Population 25 years and over ’ 8.809 +-684 1,494 +1-400 17.0%
Less than high schoot graduate 1,352 +/-363 276 +/-120 20.4%
High school graduate (includes equivalency) 3,680 +/-455 571 +/-198 15.5%
Some college, associate's degree 3,072 +/-390 574 +/-212 18.7%
Bachelor's degree or higher 705 +-231 73 +-75 10.4%
EMPLOYMENT STATUS
Civilian labor force 16 years and over 4,159 +/-599 446 +/-184 10.7%
Employed 3,538 +/-533 319 +-146 9.0%
Malfs 1 72§ 3 +]:3_QS 127 _ H7T 7.4%
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Subject

Female
Unemployed

Male

Female

WORK EXPERIENCE
Population 16 years and over
Worked full-time, year-round in the past 12 months

Worked part-time or part-year in the past 12 months

Did not work

All Individuals below:
50 percent of poverty level
125 percent of poverty level
150 percent of poverty ievel
185 percent of poverty level
200 percent of poverty level

Unrelated individuals for whom poverty status is
Male

Female

Mean income deficit for unrelated individuals (dollars)

Worked full-time, year-round in the past 12 months

Worked less than full-time, year-round in the past 12
months
Did not work

PERCENT IMPUTED
Poverty status for individuals

2 of4

Total
Estimate ~ Margin of Ervor
1813 +/-332
621 +/-152
379 | +-114
242 +-121
9,570 +-771
2,063 +-314
2,147 +-409
5,360 +1-601
524 +-223
2,752 +-603
3,538 +-731
4,_637 } +/-774
4861 +/-805
2026 +/-458
1,018 +1-281
1,008 +-253
5748 +-1,353
284 +/-117 _
507 +/-255
1,235 +1-327
_27.6%

x)

ZCTA5 97739

Below poverty level
______poverty level

| Estimate |

192
127
80
47

1611
83

339
1,189

X)

(X)
(X)
(X)
X) |

793

386 |
407

X)

43
196

554

00 |

Margin of Eror
+-116 |

+/-69

+/-36

+/-406
+/-61

+/-148

+/-348
(X)
(X)

X)

+-278

+/-186
+/-159

x)

+-41
+-126

+-232

+-51

™)

(X)

‘Percent below
Estimate
10.6%
20.5%

21.1%
19.4%

16.8%
4.0%

15.8%
22.2%

%)
(X)
X)
X)
)

39.1%

37.9%
40.4%

15.1%
38.7%

44 9%
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Subject _ ZCTAS 97739
: ~ Percent below
3 __poverty level
Margin of Error
Population for whom poverty status is determined o +i-d.4
AGE '
"U’ri&é‘r 18years +-10.2
" Related cmtdren under 18 years +-10.2
18 t0 64 ye years +/-4.9
" 85 years and over +/-6.5
SEX
Male +-5.0
" Female +-4.7
RACE AND HISPANIC OR LATINO ORIGIN
- One race ‘ ' 444
"Black or African American B ' +f-60 5
American Indian and Alaska Native 4371
“As o +/-40.7
“Native Hamuan and Omer Pacific lslander T w719
""some other race ‘ ‘+/-50 4
“Two or more races +-26.8
Haspamc or Latino ongm (of any race) +/-29.4
Whne alone, not Huspamc or Latino +/-4,2
EDUCATIONAL ATTAI NMENT
Population 25 years and over +-4.4
Less than high school graduate +-8.7
" High sd\oolgraduate {includes equivalency) +49
Some college associate's degree +-6.8
8ache$or‘s dagree ot higher +-97
EMPLOYMENT STATUS
Cswhan labor force 16 years and over +-4.3
_Employes +-4.0
Male 7 +/43’
" Femae a i 460
U Unemployed +-109
 Malo ’ w124
" Female +415.4
WORK EXPERIENCE
" Population 18 years and over +42
" Worked full-time, year-round in the past 12 months +.29
Worked part-time or part-year in the past 12 months +-85
Did not work +/-6.6
All Individuals below:
" 50 percent of poverty ievel )
125 percent of poverty level x)
" 150 parcant of poverty level 1433
185 percent of poverty level .‘(X)A
‘mme!oimved&teval“mm” ' . ' )
Unrelaled  individuals for whom poverty status is +-9.2
TMale T T o o ‘ +/ 12 g:
Female T .. ”.13 i
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: Subject | ZCTAS97TTI9
. Percant below
o ; . Margin of Error

Mean income deficit for unrelated individuals (dollars) )
Worked full-time, year-round in the past 12 months +-14.2
Worked less than full-time, year-round in the past 12 4224
months
Did not work +12.1
PERCENT IMPUTED

Poverty status for individuals X)

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variabitity is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error, The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error {the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

While the 2010-2014 American Community Survey {ACS) data generally reflect the February 2013 Office of Management and Budget {(OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic entities.

Estimates of urban and rural population, housing units, and characteristics refiect boundaries of urban areas defined based on Census 2010 data. As
a result, data for urban and rural areas from the ACS do not necessarily reflect the results of ongoing urbanization.

Source: U.S. Census Bureau, 2010-2014 American Community Survey 5-Year Estimates

Explanation of Symbols:

1. An"* entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of error. A statistical test is not appropriate.

2. An - entry in the estimate column indicates that either no sample observations or tao few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper intervai of an
open-ended distribution.

3. An'- following a median estimate means the median falls in the lowest interval of an open-ended distribution.

4. An ‘+' following a median estimate means the median falls in the upper interval of an open-ended distribution.

5. An ™" entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.

6. An ™" entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.

7. An ‘N’ entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.

8. An {X) means that the estimate is not applicable or not availabie.
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Ground-water Protection and the La Pine Basin
John Huddle, Ed.D.
March 5, 2012

If we could first know where we are, and whither we are tending, we could then better judge what to do, and how to
do it (Abraham Lincoln).

There are suggestions that public agencies spent upwards of $30 million taxpayer dollars on the ground water
protection issue for the Basin, yet public policy remains mired in an agenda driven morass. This is the hypothesis
that this analysis secks to prove: The Basin is loading with nitrates in the water wells.

History and Background

The actions of our ancestors influence us today. Central Oregon exploration began around 1825. Settlers platted the
town of La Pine in 1910 (Metcalf). A review of historic maps of the area showed roads, railroad stations, and small
lot subdivisions, many long abandoned (see Appendix iii). A repeal of all zoning laws in 1966 resulted in increased
development (Metcalf). Fortunately, many of those
subdivisions were never platted and developed. Like
many small towns across the west, until the advent of - :
electric power, the main means of waste disposal was 2 - — _ Py 35
the outhouse. The main way of handling a filled 2 B - A
outhouse pit was to simply dig a new one a few feet ¥ : o
away and move the outhouse. By the 1950°s, with 1
the advent of Midstate Electric Cooperative, i @
conversation with those who have history of the area, . = )
indicated that bottomless cesspools came into | _. P | AP
existence. A bottomless cesspool was a pit, often : 4
dug to the aquifer and filled with drain rock it o, ¢ o
interspersed with drainpipe. In 1974, Deschutes =il : -
: ; » - - -
County first began to require septic system permits, : A :
although, septic systems were installed before that T T
date. :_f\‘!

s
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In 1969, the Legislature formed the Oregon - ' ; i g
Department of Environmental Quality (DEQ). In o \ %4 '/ : i

1978, DEQ sampled private water wells in the La e e I —

Pine town area for water quality. A subsequent engineering study in 1982 lead to the sewering of the
unincorporated village of La Pine. DEQ expanded well testing in 1993 and 1995 covering large parts of the La Pine
Basin. Almost immediately, beginning with the 1978-79 samplings. rumors began to surface about well selection.
One resident commented to this author that he was told in 1979 that his well didn’t have the right level of nitrates
and they could not use it in the “study.” This author reviewed the data from 1978 through 2000 and was unable to
detect rigorous scientific well selection.

Public distrust continued to build. By 2008, a political revolt occurred when Deschutes County passed a blanket
ordinance requiring expensive alternative treatment technology septic systems (ATT). That ordinance was
overtumned and an earlier ordinance requiring ATT’s for many home construction projects or major repairs to
standard septic systems repealed. Although, ATT determination is currently by a case-by-case basis, uncertainty
and distrust of government continues.  One of the reasons given for the 2011 well re-test was a lack of trust by the
in the available data, including the USGS Nitrate-Fate Transport Model developed by Morgan (et al, 2007).

Rigor is important, especially when the analysis of the data leads to public policy affecting the lives of residents. In
2000, USGS, DEQ and Deschutes County sampled 192 wells, using that data as one comparison against the USGS
Nitrate-Fate Transport Model (Morgan, et al, 2007). What the USGS reports failed to disclose were monitoring
wells drilled in or near septic drain fields. One such well, number 1227, was drilled just nine feet from a drain field
and had the highest nitrate value of any well in the sampling (25.9 mg/L). The USGS also used descriptive



statistics from the Oregon DHS Real Estate well sampling as another comparison to the Model. In total, there were

three significant areas where a lack of rigor affected the USGS Model:

1. Comparison of measures of central tendency and ranking of the Figure2 oo o comparisonBstore ans aes Removing Outiers \
data should exclude outliers (see definition below). Robust e T TR l

Octhers Remamn Catheers Removed

procedures for other analysis are not sensitive to outliers, but e 16
comparison of descriptive statistics, such as the mean or the 90"
percentile are easily distorted by their presence. The authors
should have adjusted for outliers and then used a statistical test to

D

determine if the distributions were the same with and without the " = l
outliers (Walfish, 2006). They did not. |
a) The 2000 well sampling had outliers that widely differed from e i b i

the rest of the sampling. For a comparison of values, SUCHh QS s wtimms o s wmession s o (508 st v o
the mean before and after removal of outliers, see Appendix
1i.

b) The real estate well sampling undoubtedly had outliers. (That table of real estate well values was not
provided by Morgan (et al, 2007) but analysis of the interquartile range and the provided box plot strongly
suggested their presence). For a comparison of measures between the real estate well test data available to
this author (see limitations of the data) before and after removal of outliers, see Appendix ii.

2. The Model based the mean annual nitrate loading per household on a non-representative sample of just 69
households for the Basin. Morgan (et al, 2007) was silent on the existing literature about nitrate loading that
suggested mean loading rates 20 to 30 percent less than that used in the Model.

3. USGS failed to consult the most reliable occupancy data, the U.S. Census and Midstate Electric Cooperative.
Instead, the Mode! used the La Pine Chamber of Commerce and the U.S. Post Office, potentially overstating
occupancy rates for the Basin.

Ad Hoc Analysis

Ad hoc as used here means, Research designed for a specific purpose and specific client, and conducted as a one-off
study or program of studies (as opposed to being conducted on a regular or continuous basis, AQR, 2012). As in
previous well samplings, the 2011 well re-test samples also lacked scientific rigor for sample selection. To this
author’s knowledge. no agency or investigator stated a hypothesis for testing. With the release of the re-test data,
DEQ claimed that the nitrate loading was upward for a sizeable minority of the wells sampled. As the previous
discussion revealed, visual comparison of descriptive statistics can be misleading. Without rigorous research design
that included a plan of analysis, this analysis must depend on ad hoc analysis with emergent hypotheses, driven by
statistical methods sensitive to the data. The primary question, however, is this: Do the well samples support the
USGS Model that the Basin is loading with nitrates?

Data:

The re-test data provided by DEQ did little to answer questions about the research question. Hypothetically, many

variables might affect nitrate loading in private water wells. This analysis included as many variables as time and

finances allowed. The following are the data for analysis: .

1. 1978-79 La Pine Core Area well sampling. This sample was included in the La Pine Core Area analysis intact
since all the wells, as best as could be determined, appeared to be within the La Pine Core Area. It was not used
for other analysis. Data provided by DEQ, n=49.

2. 1993 La Pine Core Area well sampling (n = 53). This sample was desegregated a core area (see analysis
discussion) within La Pine and combined with other well sampling for that area. It was not used for other
analysis.

3. 1995 La Pine Basin well sampling (n = 113). This sample was desegregated by the La Pine Core area and by
the re-test wells and used extensively in the analysis. Data for the re-test wells was downloaded from the DEQ
LASAR database.

4. 1999 La Pine Basin well sampling (n = 64). Data for the re-test wells was downloaded from the DEQ LASAR
database. Analysis was the same as the 1995 well sample.

5. 2000 La Pine Basin well sampling. Full sample obtained from Hinkle (et al, 2007, n = 192). Re-test data
downloaded from the DEQ LASAR database (n = 56). Sample desegregation included the La Pine Core Area
and the re-test wells. Analysis excluded the full sample because it mixed well types (drinking and monitoring).



2001 La Pine Basin well sampling (n = 29). Data obtained from the DEQ LASAR database. This sample was
used for analysis with the re-test and La Pine Core area only.

2011 La Pine well re-test (n = 37). Data obtained from the DEQ LASAR database and compared to DEQ
provided sample. The analysis included the re-test wells and the La Pine Core Area.

Well test data after the 2011 re-test data when provided by the property owner (included only in well-specific
analysis, n = 2).

Real estate sale well test data, 1989 through 2009, cleaned. Used only in trend analysis for the Basin and
desegregated by Deschutes Recreational Homesites. Data obtained from DEQ (n=1567).

. NOAA (2012) precipitation data January 1, 1978 through February 22, 2012 for the Wickiup Dam weather

station. Precipitation data collection provided for a three-month quarter sample ending the last day of the month
of the well sample {n = 37).

. Well drill log data for Townships 20, 21, 22 in Deschutes County and 23 in Klamath County. Data obtained

from the Oregon Water Resources Department (2012, n=7998).

. Well drill logs for applicable wells re-tested in the La Pine well re-test (n = 35). Data obtained from the Oregon

Water Resources Department (2012). Well log data collected included well depth, static water level at the time
of drilling, and screen depth from surface. Data collection also included soil layers for the first three layers,
coded using an author developed taxonomy for soil type derived from C.W. Fetter (1994) and depth to
impermeable layer (taxonomy code three or greater). Rock layers received a code three because the porosity
could not be determined from well logs. Soil layer was dependent on the driller’s description, experience and
accuracy.

Gravel 10-to 1 1
Sands & glacial outwash 10~ to 107 2
Silty to fine sands, porous rock 10”10 10™ 3
Silt, sandy silts, clay & sand, glacial till 10°to 10™ 4
Clay 107 to 10° 5

. Septic system permits for the applicable wells re-tested in the La Pine well re-test.  Data obtained from

Deschutes County CDMap (2012, n = 35). Klamath County data not included. Data included year of
completion and repairs. Repairs were coded on a scale of 0 to 5.

. Real Estate well test data (n = 172) around re-test wells having elevated (5 mg/L or greater) nitrates. Data

obtained from the Oregon Department of Human Services/DEQ Pacific Northwest Water Quality Exchange
database (2012). Analysis limited to trend analysis.
Fable 10 Septic Repawr Type
No Repairs 0
Replace tank & other minor repair | |
Drain Field Repair 2
3
4

Code

Move the system
Change type of system
No history of a permitted system 5

. DEQ mionitoring well data around the elevated wells (> 5.0 mg/L NO°). Data obtained from the Oregon

Department of Human Services/DEQ Pacific Northwest Water Quality Exchange database' (2012).

. Maps consulted included Legacy Maps from the Deschutes County Road Department (2012), ArcGIS (2012)

and Metsker’s Deschutes County Map, cicera 1935 and 1972 (Historic Map Works, 1935 & 1972). Analysis
was used for comparison and historical reference.

Limitations of the Data:

1.

DEQ provided 1995 La Pine Basin well sampling data showed non-detectable amounts of nitrates (NO3) as at
the lowest detectable limit. A new download of the well samples for the wells in the La Pine well re-test
followed acceptable procedure, setting the non-detects equal to ¥4 the lowest detectable limit or 0.0025, but only
for analysis procedures for those wells in the re-test sample.

! This database is actually a DEQ database, but DHS uses it for the real estate well test data. Input of that data is not
by DEQ.
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The 2000 well tests as reported in the USGS Report No. 20075239 (Hinkle, et al. 2007) included DEQ
monitoring wells that were not water wells, including one that was drilled at the end of a drain field. Robust
trend analysis adjusted for outliers.

3. The 201! La Pine well re-test included 14 wells not used in the analysis:

a) DEQ did not obtain samples from the same wells in 1995 as in 2011. Wells 219, 254, 260, 285 and 1002
did not collect samples from the same well as the well from 1995 because the well was abandoned or an
inability to locate the original well. Well substitution introduced unacceptable error.

b) Well number 146 had a different physical address and geocoding. In addition, in 1995, no such well
existed. While it was likely that the 1995 well number 145 was the same, there were sufficient
discrepancies to require exclusion. Final well analysis was n =37.

c) A review of the literature indicated that deep wells
were unlikely to be of the same sample as shallow ~ Figure3 Boxplot of Drilled Depth |
wells (Hinkle, et al, 2007). Rather than use an i bt e e ’
arbitrary cutoff for well depth, analysis for outliers "
served as the determining factor.  Removal of o ‘
outliers resulted in an analysis standard of less than 1 !
180 feet in depth with the next shallowest well, 85 o |
feet deep, excluding eight wells. 8

4. Well driller’s logs could not be located for two wells. & | * t
The number was small and did not affect the findings. 4l :

5. Well drill data for all wells in the La Pine Basin .
reflected only those wells in the Oregon Department of - : ‘
Water Resources (2012) that had a value for depth of 0 ‘
completed well.

6. Septic system permit data was only available for Deschutes County (2012). Klamath County systems (n = 2)
were excluded by the statistical program for comparisons to variables pertaining to the septic systems. The
small number of excluded properties did not affect the analysis.

7. Real Estate data surrounding the elevated wells (n > 5.0mg/L, n = 172) lacked sampling consistency. Some
wells had numerous real estate well tests nearby, others had few, requiring sampling a slightly larger area for
those wells. All sampling was rectangular due to the database search restrictions.

8. DEQ monitoring well distance to the elevated (>5.0 mg/L NO3) was not consistent due to database search
restrictions. Effort was made to keep the search rectangle to under half a mile from the well.

Definitions:

1. Heteroskedastic: Subpopulations with differing variances.

2. lnterqua:tile range: The interquartile range is the difference between the bottom ranked 25 percent and the
upper 75" percentile rank (Q3-Q1).

3. Measures of Central Tendency:

4. Mean: The arithmetic average.

5. Median: The median is the middle value in a sample.

6. Mode: The mode is the most frequent value in a sample.

7. NO3: Nitrate lon used here as the abbreviation for Nitrite-plus-nitrate value in the DEQ/USGS data.

8. Outliers: Outliers are atypical, infrequent observations. The statistical package used identifies outliers on
boxplots by labeling observations that are at least 1.5 times the interquartile range (Q3 — Q1) from the edge of
the box (Minitab, 2010, Walfish, 2006).

9. Skewed: The distribution is distributed to the left or right of the normal curve distribution. Most of the data for

this analysis was left skewed.

Data Analysis Procedures:

L.

o

Analysis used descriptive statistics, such as measures of central tendency (mean, median, mode), quartiles,
percentile ranks and the range (Minitab, 2010). Minitab provides the Anderson-Darling Test for Normality as
part of the graphical display. The better the distribution fits the data, the smaller this statistic. None of the data
were normally distributed, although some began to approximate a normal distribution. Analysis used the
assumption that the data were not normally distributed.

When appropriate, analysis used the boxplot procedure (Minitab, 2010, Walfish, 2006) to identify outliers.
Outliers are red diamonds above or below the gray box representing the interquartile range (Q3-Q1).



3. Analysis of trends used the USGS Kendall-Theil Robust Line Sen Slope Estimator (2006). The Sen Slope
Estimator uses the median slope to compute a robust linear regression. The Sen Slope is insensitive to outliers
and is particularly suited for skewed and heteroskedastic data.

4. Analysis of relationships used the Spearman’s rho (R or p, Minitab, 2010), designed to analyze variables that
are not normally distributed. The Spearman’s rho calculates based on ranks rather than raw data and is
insensitive to outliers (Statsoft, 2012).

Analysis of the Data:

The attached charts (see Appendix i) provide the basic descriptive statistics on each sample for NO3 and for select

variables. As noted, none of the data for any of the variables was normally distributed.

Before discussion of trends and relationships, it is helpful to analyze some of the characteristics of the La Pine
Basin. Most water wells in the Basin are relatively shallow. The median depth of water wells in the Basin was 45
feet with the most frequent well depth (mode) at 40 feet. The depth to water is also shallow. The median depth to
first water was 27 feet and the static water depth below the surface was 19 feet. The date of construction varied
greatly, perhaps following the date of the subdivision platting, ranging from 1929 to 2012. Surprisingly, the wells in
the re-test were of recent construction. Of the wells re-tested in 2011, included in this analysis, the median year
built was 1990. The median depth was 50 feet and the static water level was 24 feet. The median depth to an
impermeable layer of soil for those wells was 7.5 feet. The Basin continues to live up to its name as the “high

desert.” The median precipitation for those monthly quarters
relating to the sample dates was 1.74 inches. Finally, in spite L ‘I Figure 4 Real Esiate Well Test Data :939.2009"—
of the relatively shallow well depth in the basin (range was 6 Yo :

to 1,460 feet), the median NO3 value for the real estate well
test data was 0.3500. The median NO3 value for the &
Deschutes Recreational Homesites, one of the most densely 50
platted subdivisions with many lots less than one acre, was
only 0.0600.

40
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Trends:

Large scale trends covering many years are difficult because )
well sampling was not consistent. No analysis of a trend 10 = I RERIE BE T B TR 5 B
between 1995 and 2000 was conducted because the 2000 NS THIITH Y
study included wells that were not water wells. However, 1985 1990 1908 2000 2008 2010
other well data allowed a picture of the quality of water for

20

NO3 in the Basin.

The real estate well test data has many flaws as the discussion under “limitations” explored. However, it is a large
database of well test data and useful for the reason that it is sufficiently large to help minimize the data flaws. Trend
; analysis revealed a Sen Slope statistic of -0.007692, with a
beginning NO3 median of slope of 0.019 and an ending
median of 0.09, indicating that there is no trend of
increasing nitrate in the Basin according to this data.

Figure 5 La Pine Core

The La Pine Core Area has the dubious honor of starting the
succession of well tests for the Basin. A review of that data
indicated that the well tests for the 1978-79 well tests in the
Core Area were elevated. The median was 5.67 mg/L and
the maximum detected value was 25.8 mg/L. A Sen Slope
Estimate was obtained using the 1978-79, 1993, 1995, 2000,
2001, 2011 and the real estate well data for a corridor
paralleling Highway 97, roughly from Reed Road to the
south end of the Shop Smart grocery store, about three
blocks to each side of the highway. This was judged to be
an area where most if not all of the properties were on the
W6 T ehE e awes. 000, 2006 G “ois sewer constructed after the 1978-79 well sample. The Sen

X: Sample Dats Slope Trend (-0.077033) was a downward trend from the
1978-79 median of slope 6.38 and ending median of 3.85.

Y: Nitratel 1itrite as N (mg’Ly
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Although still elevated, the slope showed a decreasing trend of nitrate
elevation in the La Pine Core Area. It is important to note, however, that the Figure 6 Deschutes [ .

trend began at a much higher median of slope than the Real Estate data. Recrea[if“,?‘ H°$Siﬁ,

The Basin is a large area. Trend analysis should look considerably different
for areas desegregated by lot size. One such area is the Deschutes ¢ : R
Recreational Homesites subdivisions and related plats west of the Deschutes .
River, Spring River Road to the North, the National Forest to the West and | ,* I 1
South Century Drive to the South. The Sen Slope Estimator trend (- | * : |
0.005455) was a slight downward trend with the initial median of slope at
0.15 and the ending slope at 0.01. The trend did not substantiate a trend of 3
elevated nitrates for this desegregated region.

The region sampled by the 2011 re-test covered a large ptortion of the Basin !
(n =265 data points). While it is not nearly as indicative¥of the Basin as the : Il |
real estate data, it does represent a number of wells. Analysis excluded the !

|
. . . W 6 S e AR 1N W0
deep wells as described earlier. The Sen Slope statistic was 0.002575. The X e

initial trend from 1995 to 2000 was an upward slope with a median of slope )
of 0.19 and a median of slope of 1.05 in 2000. The slope trended
downward from 2000 to 2011 with an ending median of slope of
0.0086. Something happened to reverse this trend between 2000
and 201 1.

Figure 7 Re-test 1995 2011

Analysis of Relationships:

The following relationships are not demonstrations of cause and
affect, but only a possibility that one variable might have an affect
on another.

There was a moderate negative relationship between nitrate level

and the following variables (n=223}:

1. As the depth of the well increased the level of nitrates
diminished (Spearman p =-0.329).

2. As the screen top deepened from the ground surface, the level L
of nitrates diminished (Spearman p = -0.306)

3. Depth to the first impermeable layer of soil increased, the level
of nitrates in the well diminished (Spearman p = -0.384).

These relationships suggest that (a) the deeper the well, for those

wells under 180 feet in depth’. (b) the ability to draw deeper water into the well and (c) a deeper layer of

impermeable soil all have some relationship to fewer nitrates in the well water.
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X: Samyte Date

Some septic systems had repairs ranging from a tank replacement to completely moving the system. For those
septic systems with repair history, there was a moderate relationship between the date of the initial septic system
completion and elevated nitrates in the well water (Spearman p = 0.319, n = 90).

At what level of nitrates should the property owner become concerned? The EPA says 10mg/L for public water

systems (2012). DEQ states that values below 2 or 3 mg/L are generally considered background values (2011).

Vermont states Smg/L are a threshold of concern (2012). A rank ordering by cumulative percentile indicated that

the 90" percentile rank for the data (n=224) was 5.0900 mg/L. The following relationship analysis subsets the data

for all samples > 5.0900 mg/L as the analysis standard®:

. The shorter the distance between ground surface and the top of the screen (not all wells used a screen or
perforations), the higher the level of nitrates in the well water (moderate relationship, Spearman p = 0.433).

? Essentially, those wells 85 feet and shallower.
3 Wells 104, 105, 110, 111, 136, 148, 151,267, 505. Only samples for those wells, irrespective of sample date, that
> 5.0900 mg/L were included.
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The shallower the depth to the first level of impermeable layer of soil demonstrated a strong relationship to
elevated nitrate levels in the well water (Spearman p = 0.544).

The greater the precipitation in the quarter ending the month of the well sample the greater the relationship to
elevated nitrates in the well water (moderate relationship, Spearman p = 0.425).

There was a moderate relationship between those properties with a septic system repair and elevated nitrates in
the well water (Spearman p = 0.416). Analysis of the data suggested that the relationship potentially centered
on moving the septic systems.

For those wells with elevated nitrates, depth to screen, precipitation and depth to the impermeable layer had some
affect.

Analysis of Individual Wells >5.0 mg/L

Is there anything pertaining to analysis of the individual elevated or “hotspot™ wells that suggesting a relationship?

all other variables stay constant for individual wells. As the scatterplot of
the wells shows, the NO3 level varied widely for each well per sample.
1.

i Although, these  findings need

i Individual Wells >5.0mg/L Nitratelnitrite as N vs Sample Date interpretation with caution dge to the
small number of data points, the

20000 20100t 5 .
g Tox SRl o T findings suggest possible areas for
] [ further investigation. Elevations above
8 5 mg/L NO3 are from one of the

\',/X U‘\ \f\, samples but not necessarily the latest.

1t 136 138 . Analysis of relationships (correlation)
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Panel varable: Well D

Well 104 is a 43-foot deep well drilled in 1979 with a static water
level at 8 feet and a screen depth of 35 feet. The wellhead is below
ground level. The property is zoned conditional use as a nursery and the well sits at the south end of a row of
greenhouses, down slope. The depth to impermeable layer of soil in the subdivision, of properties sampled
(n=06), ranged from 3 feet to 45 feet and on to no impermeable layer. Note the wide fluctuation in nitrate values
from October 2011 to February 2012. A recent re-test of the well by the property owner revealed significantly
lower nitrate values for the irrigation well (well 104, 3.37 mg/L) and a nitrate value for the separate drinking
water well of 1.08 mg/L. A search failed to locate DEQ monitoring wells nearby other than well number 105.
Analysis of the real estate data around 104 and 105 revealed a flat trend with a statistic of 0.00, n=51.
Well 105, located at the edge of a flood plain and just up slope from a private reservoir, showed a very strong
relationship between precipitation level and elevated nitrates in the well (Spearman p = 0.904). Well 105 has
spiked from below 2 mg/L to greater than 15 mg/L in just one year. Precipitation level for the quarter ending
the month of the date of sampling (15.6 mg/L) was 4.90 inches. The drilled depth is 42 feet with a static depth
of 19 feet and a screen depth of 22 feet. Wellhead 1s below ground level. Well location (beige dot) is
approximate. Note the reservoir to the left. The reservoir has many resident geese, the owner runs 200-300
head of cattle about three to four months out of each year and fertilizes with cow manure. A search failed to
locate DEQ monitoring wells nearby other than well number 104.

“ On the map, well 104 has a dark blue dot and well 105 is a light blue dot. Dots represent the approximate location
according to the data provided and the accuracy of the mapping program.
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Figare 10, Wells 110 & 111 with DDEQ Monitoring Wells 3. Well 110 is located in the downtown area of La Pine.
It was drilled in 1977 to a depth of 40 feet with a static
layer at 19 feet and the screen top at 23 feet. The well sits
on .32 acre. There is no record of a septic system permit.
4. Well 111, located adjacent to the U.S. Bank building,
is in an area with many parking lots and buildings. There
was a moderate relationship between precipitation level
and the level of nitrates in the water (Spearman p = 0.435).
Well 111 is in a sewered area, but adjacent to a former
bottomless cesspool for a Laundromat (now a vacant lot).
The real estate well test trend statistic for wells 110 and
111 was —0.164371, n=32. The DEQ monitoring well
statistic was —0.399201 (see figure 14%).

5. Well 136 is

located north of

Burgess Rd and

east of Day

Road. lt was

drilled in 1993 to

a depth of 45 feet

with a  static

water level of 28
feet and a screen depth of 30 feet. It and the adjoining property were
all constructed at the same time with current standard septic systems
(concrete tanks). A 1935 map of Deschutes County shows a road
going east to west just south of Del Pino Rd. Evidence left behind
across the road suggests the presence of a sawmill. Note that nitrate
elevations began within two years of well construction, suggesting
something other than the property septic systems. A search failed to
locate any DEQ monitoring wells nearby. Trend analysis for the surrounding area was flat at .073823,
n=150.

6. Well 148, located at or adjacent to an RV Park and near the Little Deschutes River, showed a strong negative
relationship between precipitation level and nitrate level in the well water (Spearman p = -0.608). As the
precipitation level decreased the nitrate level in the well increased. There was a septic system replacement on
the property. The well was constructed in 1978 to a
depth of 38 feet with static water at 24 feet, the
screen depth at 28 feet and the depth to the first
impermeable layer was five feet. A search failed to

/TOWNSHIP 21 6., RANGE 10 EW. M.
el COUNTY. CHEAON o

locate DEQ monitoring wells nearby.
7. Well 15] also sits adjacent to the east side of the
Little Deschutes River. There was a strong positive
relationship between precipitation level and the level
of nitrates in the well water (Spearman p = 0.852).
The well was constructed in 1989, the depth is 47

* Note, the trend line is misleading. It isn’t possible to have a negative NO3 value.



Wi feet, static depth was 30 feet, and the screen depth was 41

» T he first i ble layer was 6 feet
Figure 14, Wells 110 & 111 with DEQ Monitoring Wells feet. The depth to the first Im.permea e yeé S .
12 | j The septic system was replaced in 1994 with a concrete tank.

DEQ monitoring wells around well 151 w ere below | mg/
NO3 to the north and immediately south. Monitoring well
data from a property to the south appeared related to the La
Pine Demonstration Project. It was difficult to tell if the
6 : results were from a well outside the 100 foot setback from a
e drainfield or in the drainfield. Some results were low while
N some were in the 6 to & mg/L NO3 range. Trend analysis

\. 1" for the wells around 148 and 151 was flat with a statistic

. e C 0f—0.006458, n=57.

7 8. Well 267 sits toward the western side and about in the

1 drs zora 2 ZTO 2*5 middle, north and south, in the Deschutes Recreational
2 - B~ Homesites subdivision.  The property has a bottomless
[ L [ ™~ sandfilter, replacing a standard system after the shop was

+ built over the drain field. The original drain field was less

than 100 feet from the well. The well was drilled in 1979 at

28 feet deep with a static level of 12 feet and a screen of 22
feet deep. The driller’s log did not indicate an impermeable layer. Diagonally across the road from this
property is what appears to be a wastewater lagoon and spray field. No DEQ monitoring wells were located
nearby. There was a strong negative relationship between precipitation level and nitrate level in the well water
(Spearman p = -0.867). As the precipitation level dropped, nitrates increased in the well water. The trend for
well 267 was flat with a statistic of 0.0, n=29.

9.  Well 505 is off Masten Road. The well was constructed in 1983 at a depth of 44 feet. Static water level was at
15 feet with the screen depth at 29 feet. A DEQ Monitoring well located to the about one property did not show
NO3 above | mg/L (n =7, 1995 to 2001). Septic system information was not available. Trend analysis for
the surrounding wells showed a trend statistic of —0.008132, n=38.

-

Y: NO3

X Date

Conclusions and Summary
Conclusions

The analysis failed to prove the hypothesis: The Basin is loading with nitrates in the water wells. The null
hypothesis is true. Water wells in the Basin are not loading with nitrates at any level of significance. Nitrates in the
elevated wells are random and likely attributable to other causes. Analysis included more than 10,000 data points.
The majority of the wells in the Basin are shallow wells with a mode of 40 feet. In spite of the shallow well depth,
analysis of the data failed to disclose an upward trend of nitrate loading in the well water. The data, however,
suggested possible relationships between select variables and nitrate levels in the wells. Data on well depth, static
water level and screen depth suggested that the deeper the well, the water level in the well or the screen depth below
the surface, the less likely of elevated nitrates in the well. Wells with elevated nitrates above 5 mg/L showed a
possible relationship between increased precipitation level and increased nitrate level. There was a relationship
between septic system repairs and elevated nitrates. Analysis of the individual wells with elevated nitrates (>5
mg/L) suggested alternate explanations other than nitrate-loading in the soil from intact septic systems. Suggestions
of alternate explanations included agriculture runoff, wellheads below the ground surface, failed and substandard
septic systems and historical land use.

Implications

Every analysis should provide greater information to guide future study and/or policy. There were lessons from the
analysis of the data.



ATT policy: As previous testimony and testimony before the DEQ Steering Committee has indicated, there has
not been much of a cost benefit analysis for previous and current policy regarding ATT septic systems in the
Basin. Instead, the argument presented was that policy is there to protect public health, apparently without
much regard to cost. As the analysis showed, there is not a trend towards nitrate loading in the water wells. The
data suggested, however, septic system repairs can possibly influence water quality. When policy requires or
implies that the only solution to a standard system repair is replacement with a costly ATT system, a barrier to
public health exists. Many homeowners cannot afford or oppose such expensive solutions. Nothing in this
analysis would suggest that ATT systems are necessary to reduce nitrate loading in the water wells on
properties with approved standard systems. Placing restrictive solutions on homeowners is a barrier to proper
maintenance of their existing systems and a barrier to protecting public heaith.

Future Study: We can tell from the data that nitrate loading in the water wells in not a prevalent issue. It was
surprising to find that there were so few DEQ monitoring wells around the wells with a history of elevated
NO3. What we do not know with accuracy is what causes the elevated wells to become elevated, especially
since most show wide fluctuations from sample to sample. A proper scientific study would select wells for
sampling by geographic location and by the age of the subdivision. Once “hotspot” wells are located, a
sampling plan is needed to determine how widespread the problem. Down slope samples of existing wells,
drilled monitoring wells and core samples would allow a more accurate determination.

Well Construction: Well construction is important to safe drinking water. Educating the public as to safe well
construction and maintenance is important. Conversation with staff at the Oregon Water Resources Department
revealed that there are rules about the placement of the well. However, there does not appear to be a permitting

Figure 1 Elevated Well Sen Slope Trend for Well and Surrounding Real Estate Well Tests
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process to ensure that the well is place appropriately in relationship to septic systems.

There are at least four agencies involved in the well and septic arena for private land owners: Oregon
Department of Human Services, Oregon Water Resources Department, Oregon Department of Environmental
Quality and the respective counties. In addition, there are at least four databases/search engines for the data
pertaining to wells and septic systems. There did not appear to be much effort to cross-reference that data,
especially the well driller’s logs. While it might be important to maintain the individual databases, there needs



to be 2 mechanism where the homeowner or prospective buyer can access all information about the well and the
septic system together.

5. Selection of Regions of Interest: The data analysis indicated impermeable layers of soil under many of the
properties sampled. However, that sampling was only for 37 wells and is far from representative. Any
identification of regions or areas needing a plan for nitrate reduction should take into account the underlying
soil type. Without a thorough catalogue of impermeable soil for all well logs for the Basin, that task is virtually
impossible. For instance, one property can have a clay layer three feet down and the next property has none.

6. Flexibility: The public reacted strongly to one-size-fits-all public policy regarding ATT systems. Anecdotal
information suggests that there is a history of barriers to subdivisions or smaller groups of homeowners self-
selecting waste treatment or water solutions. Within the bounds of statute and administrative rule to protect the
public interests, citizen groups with a common interest need maximum flexibility to solve their problems
without the driving force of an external and insensitive agency’s agenda. Fees for such solutions need to reflect
actual cost and balance against the public good rather than supporting the agency’s budget.

Summary
The available data comprised a collection of well samples and variables with the potential to influence nitrate levels

in the wells. The USGS Model appeared flawed, leaving no reliable benchmark to measure nitrate loading. Instead,
the analysis used trend analysis and relationship between variables combined with a review of features of individual
wells to arrive at conclusions. The analysis of the data failed to demonstrate nitrate loading in private water wells
for the Basin. The law of averages with the preponderance of shaliow wells in the Basin should have shown a trend
or pattern of elevated nitrates if the USGS Model were accurate. No such pattern emerged. Suggestions were made
for policy and future investigation.
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Some samples include data at different points in the year. such as June and October.
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Well Log Data La Pine Basin Summary fot First Water

34% Confatence walbval

Pugets B0
[ - |
- |
e
samm
2

| [

l 104 O

] - r

I Sl T8
M 11189

| B Canbdmad e b e
- an

I

Well Log Data La Pine Basin Summary for Static Water

ey o el

thaas W
ey o
v it
W BEE
vees  (EIES
B 1120
s W

e e
|
e . |
5% Conusetc s ifervals '
B —
o — ]
u = I ® i
D Ri H ites Real Estate Well Data Summary for NO3 I
Aot D ety 90 | |
R * !
Avam: i
M
sra
| o
=l I
by IR
L 1
[ros—
Jrow
.
i A - TS T
T - |
N Corbttocs e e |
=Y ¢wn
% s ¢ b e Sy
5% Confoence mbrvan mn | |
e
e —
i ] e %6 M

Well Log Data Le Pine Basin

y for Well Depth

K g Mt 1561

|
| Mt (|
| Py
| —
| o
——
terenen
P
N
[P
| (e %
e am
— oLl
s — A ca b
% Cosoenre v 1y s
I A
e L
" -n
R ok o e e
_ 144 na
o ——t
| == [
® - LY - L]

5% Confidence intervals




Appendix il
USGS Model Comparison
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7 This mean is for data presented in this analysis, however, analysis of the range and interquartile range suggest this
value is probably close.

“ The real estate data used in the USGS Model comparison could not have been cleaned. The data used in this
analysis reflects about ten more years’ data, yet is slightly less than the sample size reported by the USGS.
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