Naylor Farms Geology Hearing

IDWR Permit No. 87-10022 in the Name of Ralph Naylor Farms, LLC

Testimony by William J. Elliot, PE, PhD
In Support of Dr. Lois Blackburn, Intervenor

1. Purpose

This document is intended to contribute to a hearing on the geologic considerations of the
Naylor Farms, LLC application for a water permit. The Farms requested a water permit
to extract up to 599 acre ft of water, with a maximum pumping rate of nearly 2,000
gal/min from a site located adjacent to Foothill Road, about 3 miles north of Moscow, ID.

The testimony is arranged in several sections, with the purpose of each section as
follows:

1. Present an overview of the testimony
Present the background and qualifications of Dr. Elliot

3. Review the public record of the Naylor Farms, LLC proposal for a water
permit (IDWR 2004b)

4. Synthesize information about connectivity and availability of groundwater
resources in the vicinity of the Naylor farm from well log information

5. Estimate aquifer hydrologic properties from well log data, and use that
information to determine impact of proposed pumping on nearby wells.

6. Present a summary of concerns of local residents about their own
groundwater resources.

7. Summarize the information presented, and draw conclusions about

connectivity and availability of groundwater resources in the vicinity of
the proposed Naylor test site.

Three appendices are attached:

A. Selected well logs to serve as examples or provide specific information in
support of a given analysis.

B. Summary of all well log information used in analysis

C. Information on general declining water levels in the area.

2. Elliot’s Background

Section 2 presents the background and qualifications of Dr. Elliot.

Dr. Elliot currently lives about 1/2 mile north of the proposed Naylor well site (Figure
10). He has a farming background, and a keen interest in farming and maintaining a rural
lifestyle for himself, and for other county residents who share such values.
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2.1 Education and Registration

Dr William J. Elliot received his BS and PhD in Agricultural Engineering from lowa
State University. His MSc degree in Engineering is from the University of Aberdeen,
Aberdeen, Scotland. Dr. Elliot is a registered professional engineer in the State of Ohio,
Registration Number E-53801.

2.2 Experience

Dr. Elliot has worked in teaching, research, and/or extension in Kenya, the Bahamas,
Scotland, Liberia, England, lowa, Ohio, and for the past 12 years in Idaho. He is
currently a project leader for the Soil and Water Engineering Research Work Unit, Rocky
Mountain Research Station, of the USDA Forest Service. His current research interests
include hydrology and soil erosion processes and prediction in forest environments.

2.3 Publication Record

Dr. Elliot has been one of the lead authors or editors of the following books:
Ward, A. D., and W. J. Elliot (Eds.). 1995. Environmental Hydrology.
Boca Raton: Lewis Publishers. 462 p.

Schwab, G. O., D. D. Fangmeier, W. J. Elliot, and R. K. Frevert. 1992.
Soil and Water Conservation Engineering Fourth Edition. New York: J.
Wiley and Sons. 507 p.

Schwab. G. O., D. D. Fangmeier and W. J. Elliot. 1995. Soil and Water
Management Systems Third Edition. New York: John Wiley and Sons.
371 p.

In addition to the above books, Dr. Elliot has authored or coauthored about a hundred
research articles, conference proceedings, and book chapters. Most of the topics are
related to soil and water engineering.

3. Review of Naylor Materials

Section 3 presents a review of the geology aspects of the public record of the Naylor
Farms, LLC proposal for a water permit (IDWR 2004Db).

On December 1, 2004, the Idaho Department of Water Resources (IDWR) (2004a)
granted the Naylor Farms, LLC, a preliminary permit to pump no more than 0.02 cfs per
acre nor more than 3.0 acre-ft per acre for 199 acres. On December 28, 2004, IDWR
reconsidered that order and subsequently scheduled a hearing for April 6 and 7 to receive
testimony limited to only geologic aspects related to that permit.

The flow rate (0.02 cfs/acre) is over 1,800 gpm. This maximum figure will be compared
to observed pumping rates throughout this document.
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The review of the Naylor materials (IDWR 2004b) will be limited to the geologic
information as specified by the Hearing Officer. This does not imply that the other
information in the Naylor proposal is adequate to address the issues the Department has
already considered in this matter IDWR, 2004a)

3.1 Documents Showing Location of Adjacent Wells (Exhibit 10)

The information provided in Exhibit 10 was limited to depths of wells only, and no
development of the implications of the well data was made. Some of the material was
duplicated, and many of the pages were truncated, so that critical information necessary
for analysis was missing. The material was sufficiently disorganized that it was not
possible to discern:

. The location of many of these wells,

. The depths of many of the wells

. The underlying geology of the aquifers

. The capacity of the wells
As this information was not adequately presented and summarized, it is not possible
to judge whether the Naylor application meets IDWR (2004a) issue 4.b. addressing
the sufficiency of the water supply for the intended purpose.

- 3.2 Geology Discussion (Exhibits 11a and 11b)

The geology discussion begins with a considerable amount of background discussion of
little relevance obtained from a reference (Roadside Geology of Idaho). The text is
intended as a layman’s guide, and was never intended to be highly accurate at specific
locations. The figures cited in the text do not directly correspond to the figures in the
presentation, making it difficult to interpret what information is provided.

3.2.1 Differences in Static Water Level

The 200 ft difference in water levels between the Naylor site and the city of Moscow,
described on page 4, paragraph 2 does not necessarily support the conclusion that there
are separate basins. A well log study described later in this deposition calculated the
average static water level in each section in a north-south profile through the Naylor site.
The static water level is shown in Figure 1, where it is clear that the gradient of the static
water table tends to follow the general level of the ground. In addition, Paradise Creek
runs adjacent to the Naylor site, and also runs through the center of Moscow, providing a
direct surface hydrologic linkage between the sites. Exhibit 11a provided no solid data to
support any disconnect between the Naylor site and the city of Moscow, only vague
generalities. Hence, the IDWR (2004a) Conclusions of Law, Number 4, that the
proposed water withdrawal is from a separate source of water can not be made
unless additional information is provided to support this statement.

3.2.2 Basin Area Calculations

The discussion on basin areas used a very crude method of determining areas, and
resulted in a gross miscalculation of area. In Exhibit 11a, page 7, the area of the “Naylor
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N-S Section Profile
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Figure 1. North-South profile through the proposed Naylor well site.

Basin” is given as 125 sq mi, and the “Moscow Basin” as 107 sq. mi. Simply counting
the sections in the “Moscow Basin” in Figure 2 results in an approximate area under 4
miles by 7 miles, or less than 28 square miles, and the “Naylor Basin” is similar. The
gross errors in the Naylor Exhibit mean that none of the water balance calculations on
page 7 of Exhibit 11a are correct, nor are any calculations associated with the amount of
available water. One component of any groundwater management plan is a sound
hydrologic budget including an areal water balance (Freeze and Cherry, 1979), and this
major error in estimating area makes this section of the proposal unacceptable. This
calculation must be redone before it can be concluded that the water supply is sufficient
for the purpose intended. Hence, Conclusions of Law number 5, (IDWR, 2004a), that
the water supply is sufficient, can not be made until these areas are correctly
calculated. The dropping static water levels in the Moscow-Pullman basin are strong
indicators that current recharge is inadequate (Ralston, 2004), so it is unlikely that even if
a water balance was carried out that it would find sufficient recharge to support the
permitted abstraction.

3.2.3 The Existence of Sub-Basins

Exhibits 11a and 11b develop a theory that there are distinct sub-basins separating the
proposed Naylor development site from the Moscow-Pullman well sites. Arbitrary lines
were drawn between the Moscow Sub Basin and the Naylor Sub Basin shown in Slide 26
in Exhibit 11b. The dividing line shown, however, is crossed by numerous streams
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Figure 2. Stream network and app}oximate suggésted basin i)orders from Exhibit 11b

including the South Fork of the Palouse River in the East, and Paradise Creek in the
center, of this basin division line (Figure 2). Clearly there is a surface water connection
between these two sub basins at a minimum. There are no subsurface data presented in
the Naylor exhibits to support the claim the two sub basins are hydrologically
disconnected, only some vague geologic discussions from maps and observed
landscaping in the area. Generally, in this area, surface channels tend to flow in the same
direction as underlying geologic features, so it is likely that if surface water is crossing
between these two “basins”, that there will be substantial groundwater links as well. The
conclusion drawn in Exhibits 11a and 11b, that the “Naylor Sub-Basin” and the
“Moscow-Pullman sub-Basin” are not accessing the same water is not valid. Hence, the
IDWR (2004a) Conclusions of Law number 3, that suggests little interconnection, is
not correct. There is unquestionable surface connection between the Naylor Site
and the cities of Moscow and Pullman, and quite likely a subsurface connection as
well.

3.2.4 Evapotranspiration Calculations

The Naylor application letter dated April 12, 2004, raised major concerns about whether
the application was made in good faith when the letter discussed “transevaporation™
numerous times. This is not a word. The applicants likely meant “evapotranspiration”.
The applicants also described how excess water would “matriculate™ back into the soil.
Again this is the incorrect word, as water either “infiltrates” in to the soil, or “percolates”
through it. The inability of the applicants to use the correct hydrologic terms raises
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serious questions about whether they have any idea about irrigation management, and
whether this application is intended to use the water for irrigation. This lack of
knowledge of the science of irrigation raises serious questions about Issue number 4 in
the IDWR (2004) Findings of Fact. This application does not appear to have been
made in good faith.

On page 6 of Exhibit 11a, the evapotranspiration is estimated using the evaporation pan
method. The pan method is intended to estimate water needs during the growing season,
and is not intended to be used for estimating total annual evapotranspiration (Ward and
Elliot, 1995). Not only was this an inappropriate application of the evaporation pan
method, but the exhibit did not define some key variables (L and Lo), and there was a
major conversion error (converted centimeters to meters rather than millimeters to
meters) in the final calculation, so it was off by a factor of ten. The presentation
accompanying Exhibit 11a (Exhibit 11b) presented another method of estimating
evapotranspiration as simply 0.4 times the annual rainfall. There is no reference to
support this estimation method, nor is this a generally accepted method for estimating
evapotranspiration. Evapotranspiration is far less dependent on annual precipitation than
it is on temperature and solar radiation. Hence, this method for estimating
evapotranspiration is not valid either. Exhibit 11a used the incorrect calculation for
estimating evapotranspiration on page 6 for the water balance calculation on page 7.
Since the evapotranspiration calculation is invalid, so is the water balance. Estimation of
evapotranspiration must be done correctly before it can be determined that:

. There is adequate long term availability of groundwater, and

. The amount of irrigation water requested can be beneficially applied.

Hence, the IDWR (2004a) Conclusions of Law, number 5, that the water supply is
sufficient can be made only if a correct water balance is completed to establish that
there is adequate recharge in the area to sustain the desired withdrawal amount.

In the IDWR (2004a) Analysis section, IDWR stated that the intervenors’ concern that
the applicant had applied for more water than could be beneficially used was not well
based. The intervenors’ concern was, in fact, very well based. As discussed above, the
applicants had so many errors in the area and water balance calculations than no
conclusions can be reached. With so many errors, there is no way of determining how
much water could be beneficially used. Thus, the intervenors’ concern was very well
based, and with so many mathematical and scientific errors, this application can not
be considered to have been made in good faith, a requirement in Findings of Fact 3.c
(IDWR 2004a).

3.3 Well Log of Naylor Farms Test Hole (Exhibits 11 and 12)

Three different Exhibits were presented to describe the Naylor Farms Test Hole. Many
references in the Naylor exhibits record that the data in exhibits 11 and 12 were all
collected between August 30, 2003, and September 3, 2003 (e.g. page 1, Exhibit 12).
These dates are clearly confirmed by the Target Drilling Inc. Daily Time Report (Exhibit
12a), with travel starting on August 28 and drilling starting on August 30. On September
3, however, there is a major difference within the exhibits. Exhibit 12, the Diamond Drill
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Log, records that the depth of drilling was 470 feet. The Target Drilling Daily Time
Report says that the drilling made it only to 211 feet by September 3, at which time the
bit was “worn out and shank-broke off” and then “Rods sanded in at 211° — work up and
down no avail.” To further confound the interpretation of this test hole, less than 370 feet
of cores are presented from an alleged 470-foot deep test hole.

Several major areas of concern are raised from Exhibits 12, 12a, and 12b. They include:
. The Drill log states the final depth was 470 ft, and the Time Report says
the final depth was 211 ft, both reached on September 3
. The Drill Log says that basalt was encountered between 190 ft and 273 ft,
a total thickness of 83 ft; the Time Report makes no mention of basalt
before it quit at 211 ft.

. The cores appear to have a total thickness of basalt of 113 ft, not 83 ft as
stated in the Drill Log.

. The labeling of the cores is so poor that it is not possible to determine the
depths from which they came, or at what depth the basalt begins.

. The Drill Log and the Time Report both state that an HQ core size was

used (63 mm dia), but the cores appear to have at least two different
diameters (See Exhibit 12b, pages 7, 16, 17, and 19)

. The initial basalt cores do not show the usual cracking and fracturing
associated with the top of most basalt formations (Freeze and Cherry,
1979) (See Figure 5).
There was no description of the water-bearing properties of the basalt.
The alleged purpose of the core drilling was to evaluate groundwater
potential, and yet no mention is made in the exhibits of any test pumping,
or of any of the aquifer properties associated with groundwater
development, such aquifer porosity and hydraulic conductivity.

In light of the above concerns, the IDWR (2004a) Conclusion of Law, number 6, is not
supported in that the core drilling has so many inconsistencies that it does not
provide the information necessary for examining the potential of obtaining a
suitable water supply. Also, the Findings of Fact Number 8, stating that one well
was drilled to a depth of 470 feet can not be supported by either the Target Drilling
Daily Time Report, nor by the length and labeling of cores intended to support this
fact. Thus, this Finding is not validated by the information provided, nor can any other
conclusions be drawn from this alleged depth without independent confirmation of the
depth and material beneath the Naylor site.

3.4. Proposed Protocol for Aquifer Impact (Exhibit 37)

The proposed protocol (Exhibit 37) assumes that nearby domestic wells and more distant
municipal wells will respond quickly to pumping by Naylor Farms. Previously published
pumping tests from the deeper Grande Ronde aquifer showed rapid responses in wells
between Moscow and Palouse (McDonough, 2003). In the case of the Naylor well,
which would be in the more shallow sediment layers, however, the aquifer consists of
layers of sand embedded in layers of clay. The vertical hydraulic conductivity is very
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Figure 3. Aquifer compaction caused by groundwater pumping (Freeze and Cherry,
1979).

low in these cases (Smoot, 1987), and response time will likely be in the order of days to
weeks, rather than hours.

Static water levels have been declining in this area for many years (Appendix C, Ralston,
2004). This general decline will tend to make it difficult to discern static water level
decline as a direct result of the increase in pumping from the Naylor Farms. Also, year to
year fluctuations in the static groundwater level are also dependent the weather,
particularly in the more shallow private wells surrounding the Naylor site.

If the Naylor aquifer is sandwiched between the Wanapum basalt and granite, then it is a
confined aquifer as shown in a simple diagram in Figure 3. The upper layer would be
basalt, and the bottom layer granite. The proposed Naylor pumping will be from an
aquifer between these two layers with a thickness of b in Figure 3. Water yields from
confined aquifers are low for the corresponding drop in head, because the aquifer is
actually compressing as water is removed, as shown by “db” in Figure 3 (Freeze and
Cherry, 1979). Major pumping is likely to lead to a permanent deformation of the
aquifer. Once the deformation occurs, confined aquifers seldom recover their
prepumping hydrologic characteristics.

The proposed protocol raises several matters of concern.

. Duration of test pumping period is not stated,

. Duration of monitoring is limited to one year and vague thereafter

. Methods for logging nearby domestic wells is vague

. Static water level in area is already declining, so it will be difficult to

establish any additional decline is due to Naylor pumping.

. If a well is in a confined aquifer beneath the basalt layer, excessive
pumping can lead to compaction of this aquifer, permanently reducing
water holding and water yield capabilities of the aquifer
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Thus, if the proposed protocol is followed and halted some months or even a year after it
was started because of offsite impacts, the water bearing strata may never recover.

In addition to the above concerns, the IDWR (20042) Order Number 10 states that “Use
of the water under this right may be affected by an agreement (termed protocol in this
matter) between protestants and the right holder.” The word “may” rather than “shall” or
similar term means that even if the protocol is followed and connectivity is proven,
Naylor farms are not obliged to stop pumping. Hence, the protocol is lacking in
scientific rigor and longevity to protect current users’ primary water rights, and
order Number 10 is lacking in authority to uphold the protocol.

4 Well Log Qualitative Analysis

Section 4 presents a synthesize information about connectivity and availability of
groundwater resources in the vicinity of the Naylor farm from well log information.

The Exhibits provided by Naylor Farms were not considered sufficient to evaluate the
groundwater resources in the vicinity of the Naylor site nor the connectivity of this site to
other rural wells in the area and to the large municipal wells of the Cities of Moscow and
Pullman, and the two universities. The generalized discussion of the geology of the area
based on a popular reference (Roadside Geology of Idaho), and the concerns about the
Naylor test hole as discussed in section 3.3 mean that additional data need to be
considered to evaluate the groundwater impacts of the Naylor water permit request.

In order to better understand the local groundwater resources, more than 160 well logs for
wells within about three miles of the Naylor site were obtained from the Idaho Dept. of
Natural Resources (2005). These wells provided an excellent overview of the
groundwater resources surrounding the Naylor site. For the sake of brevity, only typical
well logs will be presented with this testimony in Appendix A. A summary of all the
well logs considered is presented in Appendix B. Data from all wells obtained have been
included in this deposition, not just a selection to support this writer’s point of view.

Figure 4 provides a general overview of the location of the Naylor site, and the type of
material found in each of the aquifers. It does not contain locations of all 160 wells, as
some were off the map, and others were so close together it was difficult to differentiate
the wells. It does, however, present a picture of the distribution of aquifer materials in
the vicinity of the Naylor site.

4.1 Properties of groundwater aquifers in the Naylor vicinity

There are four geologic materials that dominate the area: deposited sediments, two layers
of basalt flows, and granite bedrock. Table 1 shows the distribution of aquifer materials
recorded in 160 well logs (Appendix B), generally within three miles of the Naylor site.
The entire area is covered with a silty clay loess. The loess is not suitable for
groundwater development, and its low hydraulic conductivity and high anisotropy
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Figure 4. Map of the area surrounding the Naylor site, section numbers, and location
and material of some of the wells. Black dots are in basalt, yellow (or white) dots are
in sediments, orange (or gray) dots are in granite or decomposed granite, and dots half
black and half yellow are in sediments beneath the Wanapum basalt layer. Section
lines are shown along with section numbers for T39N, R5W in the south and T40N,
R5W in the north.

(horizontal hydraulic conductivity is greater than vertical conductivity) limits the
recharge of the aquifers below (O’Brien, 1996).

4.1.1 Sands and Clays

The deposits of sands and clays are in layers leading to a high degree of anisotropy, with
the clay layers restricting the movement of water vertically through the soil. Water can,
however, move relatively rapidly horizontally in sand layers (Freeze and Cherry, 1979;
Smoot, 1987). Water in these aquifers tends to concentrate in lenses of sand or gravel.
Locally, yields can be quite high, but volumes may be limited many of these lenses do
not cover large areas (Freeze and Cherry, 1979).

4.1.2 Basalt

The basalt layers tend to have high hydraulic conductivity and high water bearing
capabilities near the upper surface, but tend to resist flow and hold little available water
in the center of the layers (Freeze and Cherry, 1979). Thus, little water moves through
the layers, but water in the upper layers is readily available at moderate flow rates for
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Table 1. Materials in aquifers in wells within about three miles of the Naylor site.

Material No. of Wells  Percent of total ~ Avg Depth (ft) Avg Yield
(gpm)

Decomposed 34 21.3 207 8.5

Granite

Granite 38 23.8 298 8.9

Sediment 15 94 119 7.7

above basalt

Quartz 9 5.6 180 12.0

Wanapum 43 26.9 206 273

basalt

Sediment 20 12.5 324 78

beneath

Wanapum

Grande Ronde 1 0.6 1305 1150

basalt

domestic use. Within the basalt layers, water tends to preferentially move in the direction
of the original basalt flow. For example, Figure 5 shows a spring line coming out of a
basalt flow in the original direction of the basalt flow, from west to east in this case. The
basalt on the opposite side of the road had no such water flowing from east to west.

The importance of this condition is that if there is a layer of basalt beneath the Naylor site
(Section 3.3 presented concerns that there may not be), then it is the very north end of
such a flow as no basalt was observed on any of the adjacent wells. The IDWR (2004a)
Conclusions of Law Number 4 states “If Naylor Farms installs unperforated well casing
through the Bovill sediments located above the Wanapum basalt and seals the casing into
the Wanapum basalt, Naylor Farm’s (sic) pumping will essentially be from a separate
source of water and will not reduce the quantity of water available to existing wells in the
area.” This is not true. If the Naylor well is sealed into the basalt, preferential flow from
the south to the north will likely dewater all of the basalt wells in T39N sections 4, 5, and
6 (Figure 4). Twenty-nine well logs were downloaded from these three sections that
pumped water from the basalt (e.g. Appendix A, Well A.1), including three that required
redrilling, (Appendix B), and three municipal wells (Appendix A, Well A.2 and A.3).
Hence, the Conclusions of Law (IDWR 2004a) Number 4 that sealing a well into the
Wanapum Basalt will provide water from a separate source is not supported by the
evidence provided by the Naylor test hole, nor by the hydrogeology of basalt
aquifers, nor by the well log data in the area.

4.1.3 Granite and Decomposed Granite (DG)

The granitic aquifers generally produce little water. These aquifers rely on cracks and
fissures to supply water. Generally, the deeper a well goes into granite, the less likely it
will find water as the weight of the granite tends to prevent cracks from forming (Freeze
and Cherry, 1979; Kaal, 1978). Figure 6 shows the relationship between the estimated
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Figure 5. Spring line from a basalt flow near Rosalia, WA, preferentially flowing in
the same direction as the original flow. Note also the higher degree of cracks nearing
the surface of the basalt (Photo by W. Elliot).

well discharge and the depth of the well from 38 granitic wells within three miles of the
Naylor site, confirming this correlation. Deeper wells do not produce more water, and in
fact, Figure 6 shows that they are more likely to produce no water. Granite formations
decompose with weathering into decomposed granite (DG). Decomposed granite
aquifers tend to be more shallow than wells into unweathered granite. The makeup of
decomposed granite is both sand and clay particles, and so the hydrologic properties of
decomposed granite aquifers can vary widely, with the well logs estimating discharge in
DG from less than 1 to more than 10 gal/min (Figure 7).

The implications of this condition are that if the granitic aquifers upslope and to the
north of, the Naylor Farms site (Figure 4) are dewatered by downstream pumping,
it is unlikely that the well owners in those areas will be able to simply drill deeper to
find a new source of water. In any case, these owners should not be forced to redrill if
the protocol works, and the aquifers are not permanently damaged in the protocol period
(Section 3.4).

4.1.4 Sediments Beneath First Basait Layer

Twenty of the 160 wells analyzed were drilled into sediments below the upper basalt
layer (Table 1), generally referred to as the Wanapum basalt. Included with these 20
wells are 2 Moscow municipal wells (Appendix A, Wells A.4 and A.5) and 17 private
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Figure 6. Discharge as estimated on well logs vs depth of well for 38 wells drilled in to
oranite aauifers within three miles of the Navlor site.

wells (e.g. Well A.6). Although well logs were not available, the University of Idaho
also abstracts water from these layers (Kopp, 1994). The letter from Naylor Farms dated
April 12, 2004, on page 14 states “our intent is to drill a well about 470 feet deep, thus
avoiding the conflict with existing nearby farms.” The well logs clearly show that such a
well will not avoid conflict as there are many wells pumping from the sediment layers
below the Wanapum basalt, the intended source of the large groundwater abstraction for
the Naylor site. Major pumping from these sediment aquifers will likely have major
impacts on the 20 other wells pumping from these same layers. Hence, the IDWR
(2004) Conclusions of Law Number 4, that states “Naylor Farm’s (sic) pumping will
essentially be from a separate source of water and will not reduce the quantity of
water available to existing wells in the area” is not valid.

4.1.5 Well Yields from Different Aquifer materials

Figure 7 shows the general relationship between material, depth, and well yield for all of
the well logs. The highest yielding wells were Moscow municipal wells drilled into the
upper basalt layer (Wanapum), Other high yielding wells tap into sediments beneath the
upper Wanapum basalt, the aquifer that the Naylor proposal seeks to access, and the
lower basalt aquifer, the Grande Ronde. Figure 7 only shows one of the Moscow wells
drilled in to the lower basalt layer, the Grande Ronde. There are other municipal wells
for Moscow and Pullman that access the Grande Ronde, but their logs were not available
through IDWR (2005). The lowest yielding wells are in granite and decomposed granite
aquifers, although some decomposed granite aquifers have quite high yields. Note that
there were only S out of over 160 wells that yielded more than 1,000 gal/min, and there
were no wells that approached the 1,800 gal/min that was permitted by IDWR (2004a)
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Figure 7. Well yield (gal/min.) vs. well depth (ft) for 160 wells in the vicinity of
the Naylor well site.

Order number 8. All but one of the high yielding wells are for the City of Moscow
(Appendix A Wells A.2, A3, A4, A.5, and A.7). The other high yielding well was for
irrigation of the Sunset Memorial Gardens on the southeastern side of Moscow (Well
A.8), adjacent to one of the Moscow municipal wells (Well A.5).

The Sunset Gardens well (Well A.8) was drilled in 1955 to 508 ft, and when test pumped,
yielded 650 gal/min with a drawdown of only 64 ft. The nearby Moscow well was
drilled in 1997 to 508 ft as well. This well, however, yielded only 100 gal/min with a
drawdown of 83 ft. The well log commented “very poor producer” for this well. The
static water level in the Sunset Gardens well was 124 ft, and the Moscow well level was
only 5 ft deeper, at 129 ft. Although the water level had dropped only about 5 ft, the well
yield had apparently declined by 84 percent. This is a major reduction in well yield over
a 40 year period from the same aquifer from which the Naylor Farms are proposing to
abstract large additional quantities of water. Hence, the IDWR (2004) Conclusions of
Law Number 4, that states “Naylor Farm’s (sic) pumping will essentially be from a
separate source of water and will not reduce the quantity of water available to
existing wells in the area” is not valid.

The accepted principal, that deeper wells will yield more (except in granite), is not
generally the case this area (Figure 7). Because of the diversity of the aquifers, and the
anisotropy of most of the materials, the yield of any given well is more a function of the
conditions penetrated by the well than of any particular aquifer property.

Well yields shown in Figure 7 are based on the drillers’ estimate of well capacity. In
practice, these estimates tend to be overly optimistic, and well yields often decline with
pumping. The prime example of this is Moscow Well Number 6 (Appendix A, well A7),
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Figure 8. North-South profile through the proposed Naylor well site.

which yielded 1200 gallons/min. when it was originally test pumped, but which went dry
within two years.

4.2 Qualitative Analysis of Well Logs

To understand the general relationship between the hydrogeology at the Naylor site and
the surrounding areas, two profiles were drawn. The first was a North-South profile,
beginning at Section 17 of Township 40N, Range 5W, in the Nearing Addition north of
Moscow, and ending at Section 8, Township 39N, Range SW, on the southern edge of
Moscow (Figure 8). The second profile was carried out for an East-West profile, starting
on the east at Section 27 of Township 40N, Range 5W, the area around West Twin Road,
and ending at Section 25, T40N, Range 6W, with a single well at Estes (Figure 9). For
each well within a section, the surface elevation, static water level, and elevations of
granitic surface, and top and bottom basalt surfaces were noted. These elevations were
averaged for each section.

4.2.1 North-South Profile

The average elevations by section of the underground properties for a North-South profile
are shown in Figure 8. There was only a single well in Section 32, and it was in the
southwest corner of the section. From the well map (Figure 4), it is apparent that in this
vicinity, in the next section south, section 3, there are a number of wells in decomposed
granite in the western part of the section, whereas there are a number of wells in basalt in
the eastern part of the section. Hence the perception that the granite layer is above the
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Table 2. Distance from the Naylor site, and depth to granite for wells that were
drilled in to granite or decomposed granite.

Distance from  Depth to

Well Section Naylor site (ft) Granite (ft)
Naylor Site 29 0 470
Adamski 29 2126 284
Clark 29 4738 163
Willis 28 4701 223
Cameron 28 2884 134
New Well 28 2395 100
Wilder 28 1942 77
Average w/o Naylor Test Hole 3131 163.5

basalt layer. The two dimensional nature of Figure 8 is not adequate to display all of the
complexity of the aquifers in this area.

There is a major inconsistency between the well log data and the Naylor Test hole results
in the depth to granite. Concerns were expressed about whether the test hole reached 470
feet in Section 3.3 of this testimony, and the well log information does not confirm this
depth. Table 2 presents the depth to granite and the distance to nearby wells in the
vicinity of the Naylor site. Figure 10 shows the location of the wells with respect to the
Naylor site. Table 2 shows that generally, the closer the wells were to the Naylor site, the
smaller the depth to granite. These data suggest that the likely depth to granite beneath
the Naylor site is probably less than 300 ft, confirming the concerns about depth of
drilling expressed in Section 3.3.

4.2.2 East-West Profile

The results of the section by section analysis for the East-West profile is shown in Figure
9. As all of the wells in section 27 were in granite, as were wells downloaded from
section 26 (Appendix B.2 and B.3), it was not considered necessary to extend the profile
any further east. There were no wells in Section 30, and only one well in R6W, Section
25, so the right side of this profile is not well defined. In particular, it is not possible to
determine whether the basalt under the wells in sections 4, 5, 30, 31, or 33 (Figure 4)
extend to the Naylor site. There was no basalt in any of the other wells in the same
section as the Naylor site (Section 29), and only one well in Section 28 had basalt. In
Section 28, less than 1/4 mile east of the Naylor site, one newly drilled well encountered
220 ft of sediment and another encountered granite beneath about 100 ft of overburden
(Appendix A. Well A.9). Neither of these two nearest wells to the Naylor site
encountered basalt. The location of these wells is shown on Figure 10 as the Townsend
and “New Well”. There were no well logs for Section 32 south of the Naylor farm to aid
in determining the extent of basalt formations in this area (Figure 4). As discussed in
Section 3.3, the Naylor test hole results are too inconsistent to support the existence of a
basalt layer in Section 29.
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Figure 9. East-West profile through the Naylor Site.

4.2.3 Spatial Distribution of Aquifer Materials

A third qualitative analysis using the 160 well logs was to determine the spatial
distribution of the aquifer materials. Figure 4 shows a number of the wells within about 2
miles of the Naylor site. Wells beyond those shown had aquifer materials similar to the
wells on the edges of Figure 4. Figure 10 shows the distribution of some of the wells in
the immediate vicinity of the Naylor site. Domestic wells near the Naylor site are in
either in sediments or granite, with the nearest basalt wells 1/2 to 3/4 miles away. In
Figure 4, wells more than 1/2 mile north of the Naylor site are in granite, wells south and
southeast of the Naylor site are in basalt. Wells southwest of the Naylor site are
generally in sediment layers beneath the basalt. Further south of the area shown on the
map are some of the higher yielding Moscow municipal wells that are either in the
Wanapum basalt (Appendix A, Wells A.2, A.3), sediments below the Wanapum basalt
(Well A.5), or drilled into the Grande Ronde basalt layer below those sediments (Well
AT).

The two profiles (Figures 8 and 9) and the maps (Figures 4 and 10) show that uphill, to
the north and east of the Naylor site are low yielding wells in granite or decomposed
granite. The well records show that the average depth of these wells is over 200 ft deep,
and the average yield less than 10 gal/min (Table 1). Any major pumping from the
Naylor site will reduce the recharge rate of these aquifers as the water will likely
preferentially flow laterally toward the Naylor site rather than percolate vertically to
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Figure 10. Detail of the location of wells and material as in Figure 4 in :;.quifers
within a mile of the Naylor site

recharge these fragile aquifers (Kaal, 1978), and will likely lower the water table as will
be demonstrated in Section 5.1.2 of the testimony. Because of the low hydraulic
conductivity of the granite (Kaal, 1978), it will likely be a number of years before these
sites begin to feel the full impact of the proposed Naylor groundwater abstraction and
general increased rate of decline of the static water table in the area.

4.2.4 Moscow Well Number 6

One other observation from the well logs is from Moscow well Number 6 (Appendix A,
Well A.7). According to the well logs, the city of Moscow drilled Well 6 in 1955 on the
north edge of Moscow. The well appears to be similar to the proposed Naylor well,
except that the diameter was 24 in. down to 20 in. It was cased through the upper
sediments and into basalt at 126 ft. The main source of water was from “salt and pepper
sand” beneath the basalt, at 250 ft depth. The capacity of the well was originally
specified as 1200 gal/min. The “well went dry” within two years. The IDWR (2004a)
Conclusion of Law point 5 stated “Based on available information, the water supply is
sufficient for the purpose intended.” Based solely on this well, the IDWR (2004a)
Conclusion of Law number 5 is incorrect. The IDWR (2005) well log record for
Moscow Well 6 clearly shows that it is highly unlikely that the applicant will be able to
abstract water from a smaller diameter well at the rate in the preliminary order (up to
1800 gal/min). Therefore, this point must be removed from the preliminary conclusions
unless further evidence can be presented showing why the Naylor proposal is sufficiently
different from the Moscow Well 6 to support such a conclusion.
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Flgure 11, Wells i in the vicinity of D Street in Section 8

4.2.5 Evidence for the “D Street Ridge” in the Well Logs

One of the key points made in the Naylor application was a “D Street Ridge” (Exhibit
13a), as this ridge would prevent any water abstraction at the Naylor site from impacting
Moscow municipal wells south of D street. Figure 11 shows the location of D Street, and
all of the wells that were on file at IDWR (2005) from Section 8 (T39N R5W). If this
significant ridge exists, it should be readily apparent in the well logs for wells in the
vicinity of D Street.

D Street is an east-west road that bisects Section 8 (Figure 11). Table 3 records the
summary for all of the well logs for Section 8. It is clear in Table 3 that there is no
indication of any material other than overburden closer than 40 ft from the surface.
Below the overburden on all wells is a basalt layer, and no indication of material found
only in Kamiak Butte as stated in Exhibit 13a. As stated in Section 4.1.2, basalts have a
high degree of anisotropy, with horizontal hydraulic conductivity much greater than
vertical conductivity, and water preferentially flows through basalts in the direction that
the original basalt flow occurred. In this area, the basalt appears to have flowed from
south to north (Figure 8), or in this case, north toward the Naylor site from Moscow.
These results simply confirm what has been stated previously (Section 4.1.2), that any
significant increase in pumping from the basalt layers north of the city will likely dewater
all of these wells.
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Table 3. Summary of all well logs in Section 8 (T39N R5W), the section that is
bisected by D Street

Depthto  Well Static Discharge

Quarter Material Basalt (ft) Depth (ft) Water (ft) (gpm)

NE NE Basalt 130 148 30 10
NE NW Basalt 87 180 90 3
NENW Basalt - 240 20 1200
NE NW Basalt 40 261 100 1400
SENW Sand under basalt 70 250 110 1585
SENW Sand under basalt 58 300 __69 -

4.2.6 Summary of Conclusions from Qualitative Analysis
The results of this qualitative analysis clearly show that:

If a basalt layer exists under the Naylor site, and stipulations within the
IDWR (2004a) Conclusions of Law number 5 are followed - sealing the
well in to the basalt - it is highly probable that the well will not provide the
amount of water requested, and that a high level of pumping will very
likely dewater at least 20 wells drawing water from the same aquifer.

If the basalt layer exists, and the Naylor well passes through the basalt, as
apparently proposed by the Naylor application letter dated April 12, 2004,
then there are two Moscow municipal wells, at least 18 domestic wells
within three miles of the Naylor site, and at least two university wells
(Kopp, 1994) that will be directly impacted from such increased pumping.
If the basalt layer does not exist, then there are numerous wells in the
vicinity of the Naylor site that will be directly affected by major
abstraction because of the strong anisotropy characteristic of alluvial
aquifers. In time, increased pumping will likely dewater the fragile wells
in granitic material north and east, upstream of the Naylor site.

There is no well evidence of a “D Street Ridge” in the well log data, so
there is no apparent barrier to isolate municipal, commercial, and domestic
wells in southern Moscow from major pumping north of the city.

There are no wells, municipal or otherwise, that are pumping at the rate
allowed in the IDWR (2004a) order number 8 of over 1800 gal/min.

The above points clearly show for three different scenarios about the nature of the aquifer
beneath the Naylor site, that the site is directly connected to scores of domestic,
municipal, and university wells in all directions. Any major water abstraction from the
Naylor site will impact these wells. Hence, the IDWR (2004a) Conclusions of Law,
Numbers 4 and 5 can not be made in light of this analysis of 160 well logs from
IDWR (2005).
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5. Quantitative Analysis of the Impacts of the Proposed
Naylor Water Abstraction

Section 5 estimates aquifer hydrologic properties from well log data, and uses that
information to determine impact of proposed pumping on nearby wells.

When the initial permit was granted to the Naylor Farms, Dr. Elliot contacted IDWR
requesting information on the pump tests from the Naylor Test Hole. He was informed
that the IDWR would not provide him with that information. Later when the entire
documentation for the Naylor application was obtained from other sources, it was evident
that there was no test pumping on a test hole allegedly drilled to evaluate groundwater
resources, showing a major shortfall in collecting data necessary to develop a
groundwater resource. Fortunately, there were pump tests carried out on some of the
wells in the IDWR (2005) well log inventory, and those tests have been accessed to gain
insight into the hydrogeology of the area.

5.1 Aquifer properties
There are several important aquifer properties needed to evaluate well performance and
offsite impacts of well pumping. These properties include:
. Hydraulic conductivity of the aquifer, and of the layers above and below
the aquifer
Thickness of the aquifer
Diameter of the well
Distance to nearby wells
Whether the aquifer is confined or unconfined

5.1.1 Estimating Local Hydraulic Conductivity

For the well records available, the period of test pumping was short, lasting a few hours
to a few days. With the high degree of horizontal anisotropy in all of the aquifers in this
area, it is best assumed that the aquifers behave as confined aquifers during the short time
for the test pumping period (Freeze and Cherry, 1979). Table 4 shows the drawdown
associated with pumping for 11 wells in the vicinity of the Naylor Farm.

To gain an estimate of the hydraulic conductivity of an aquifer, one of the most
commonly used equations is the Muskat Equation (Schwab et al., 1993). For a confined
aquifer, the equation is:
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Table 4. Pump test information for wells in the vicinity of the Naylor site (IDWR, 2005).

Thick-

Well Draw ness of Conduc- Conduc-

Depth Dia Yield down Aquifer tivity K tivity K
Well Material (ft)  (in.) (gpm) (ft) (ft) (ft/s) (m/s)
T39NR5W sec 3
Koster Sediments 140 8 8 30 18 1.49E-05 4.54E-06
T39NR5W Sec 4
Carleton Basalt 220 5 12 7 10 1.84E-04 5.61E-05
Moscow 250 Basalt 250 20 1585 80 156 1.10E-04 3.37E-05
Moscow No. 2 Basalt 240 20 1200 20 200 2.61E-04 7.95E-05
Moscow No. 3 Basalt 235 18 1400 20 195 3.18E-04 9.68E-05
T40NR5W sec 4
Compton Granite 310 8 5 30 6 2.79E-05 8.51E-06
Barrett Granite 86 8 7 50 6 2.34E-05 7.15E-06
Hillestand Granite 122 8 0.5 57 62 1.42E-07 4.33E-08

Moscow 514 Below Basalt 514 10 100 83 81 1.45E-05 4.41E-06
10 125 214 81 7.01E-06 2.14E-06
Sunset Mem Below Basalt 508 8 650 64 52 1.96E-04 5.98E-05
8 203 12 52 3.27E-04 9.96E-05
Moscow No. 6 Lower Basalt 1305 10 1150 25 210 2.13E-04 6.49E-05

_ 27Kb(H - h)
log,(R/7)

= rate of abstraction (L*/T),
hydraulic conductivity (L/T),
Thickness of the confined aquifer (L),
height of the piezometric surface above the top of the water-
bearing formation when there is no pumping (L),
h = height of the water level in the well above the water-bearing

formation during pumping (L),

= radius of influence (L),

r = radius of well (L).

M

where

T o N
Il

The difference between H and 4 is the “drawdown” or drop in water in the well during
pumping.

Equation 1 can be solved for hydraulic conductivity K:
K= glog (R/r) @
2xb(H-h)
From a well log, the diameter of the well » and the thickness of the confined layer b can
be determined. During pump testing, the drawdown (H - /) is measured as is the
pumping rate g. The radius of influence R is the distance away from the well that
drawdown can be detected. Equations 1 and 2 are not highly sensitive the radius of
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Figure 12. Range of values for hydraulic conductivity (Freeze and Cherry, 1979)

influence R, and so generally, a reasonable estimate is made (Schwab et al., 1993). In
sedimentary formations, the suggested value for R is around 300 ft (Schwab et al., 1993).
Table 4 presents the pump tests that were available from the well logs that were
downloaded, and the hydraulic conductivity values predicted by equation 2 for those
wells. The depth of aquifer yielding water, diameter of well, pumping rate, and
drawdown were entered into equation 2 to calculate the hydraulic conductivity values.

Generally, there are wide ranges of observed values for hydraulic conductivity K. The
values calculated in Table 4 are all well within observed values (Figure 12). Smoot
(1987) estimated horizontal conductivity to be between 2 x 10°and 5 x 107 m/s, similar
to the above values. For vertical conductivity, however, Smoot (1987) estimated the
conductivity to be between 3.5 x 10" and 2.7 x 10" m/s, showing the high degree of
anisotropy discussed previously. One observation of these hydraulic conductivity values
is the relatively high value for granite and the relatively low value for sediment aquifers.
In the context of wells, these values are strikingly similar. Also, the hydraulic
conductivity of the sediments below the basalt (Moscow Well 514) is similar to the
hydraulic conductivity of the sediments above the basalt (the Koster well). Because the
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hydraulic conductivity values are similar for all the materials in the area, the impacts of
pumping on nearby wells will be the same whether the wells are in sediments or in
granite. This will make further analysis less complex.

5.1.2 Estimating Impacts of Naylor's Pumping on Nearby Wells

One of the most common methods for estimating drawdown from nearby wells is the
Theis method (Freeze and Cherry, 1979). This analysis allows the planner to estimate
offsite impacts of pumping for different distances from a given well, and for different
periods of time of pumping (hours to days to months).

There are a number of variations of this method, depending on the nature of the aquifer
(unconfined, confined, leaky, with impermeable boundaries). For the Naylor site, with its
myriad layers of aquifers of various materials (e.g. Naylor Exhibit 12) and high degree of
anisotropy (Smoot, 1987), the best version of the Theis method is the “Leaky Aquifer”
method (Freeze and Cherry, 1979). This method assumes that groundwater travels
horizontally through aquifers, and vertically through layers with lower hydraulic
conductivity values called aquitards. Table 4 provides good estimates for the horizontal
hydraulic conductivity as most of the tests were of short duration, based on local
information. A reasonable value for the Naylor site sediments, as well as the surrounding
granitics, is about 1.0 x 10™ ft/s (3 x 10° m/s). This value is midway between the basalt
conductivities and the granite and sediment conductivities, and is similar to the value
used by Smoot (1987) to model groundwater flow in the Moscow-Pullman region. In the
absence of detailed information of the characteristics of the Naylor well (no pump test
data were provided), this estimate will be sufficient to gain insight into the offsite impacts
of the proposed pumping rate for the Naylor site.

10
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1/u
Figure 13. Theoretical curves of W(u,r/b) versus 1/u for a leaky aquifer (Freeze and
Cherry, 1979)
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For a leaky aquifer analysis, the Theis solution is (Freeze and Cherry, 1979)
q
H-h=—-W(ur/b 3
e (u,r/b) (3)

where

NS

K
b

W(u,r/b)
u

-
S
T

v/b

K’ K,
b’, b

height of the piezometric surface above the top of the water-
bearing formation when there is no pumping (L),
height of the water level in the well, above the water bearing
formation during pumping (L),
rate of abstraction (L*/T),
hydraulic transmisivity of aquifer (L/T)
Kb
hydraulic conductivity (L/T)
thickness of the confined aquifer (L),
well function for leaky aquifer (Figure 13)
S
4Tt
distance from well (L)
aquifer storativity (L/L)
time from the start of pumping (T)
K
;
K b
conductivities and depth of aquitard and aquifer respectfully
(L/T and L) (Figure 14)

The above equation can provide considerable insight in to the impacts of pumping at one
well on nearby wells. Values must be assigned to each of the variables, and most of
those values have already been determined. Table 5 defines each of the variables
necessary to apply the Theis solution to wells in the vicinity of the Naylor site.
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Figure 14. Schematic diagram of a two-aquifer “leaky” system (Freeze and Cherry,

1979)
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Table 5. Values needed to apply the Theis solution to the Naylor site assuming a
leaky aquifer.

Variable Value Source

H-h Value to be determined

q 800 gal/min.  Less than what has been permitted, but
probably a more reasonable maximum
value

K; 1x10*ft/s  Between Moscow 514 & Sunset wells

K 1x10° Below observed values, within range in

Figure 13, but greater than Smoot
(1987) for vertical K.

b; 80 ft From Naylor Test Hole and Moscow
514 well
b’ 270 ft Remainder of overburden above aquifer

is aquitard top of aquifer is 380 ft deep,
and water table is 30 ft deep (380-80-
30) (IDWR 2004b)

S 0.01 Between a confined and an unconfined
aquifer, Greater than Smoot (1987)
estimate because of “Leaky”

Assumption
r Varied Will assess for nearby wells
T 8x10° fi*/s  Kixb
t 120 days Length of major irrigation pumping

The distances (r) to the 11 nearest wells (Figure 10) were measured using a Geographic
Information System (GIS). These distances, the estimates of other values presented in
Table 5, and the W{(u,7/b) values determined from Figure 13 were used to estimate
drawdown at each of the 11 wells. Table 6 presents the results of this analysis.

From Table 6, the first line estimates a drawdown of 170 feet by the Naylor well with the
assumed pumping rate of 800 gal/min. This value is within the range of the drawdown
values measured at the other two wells pumping from the sediment layers beneath the
basalt (Table 4). This shows that the water supply is insufficient to meet the 1800
gal/min pumping rate given in IDWR (2004) Order No. 8.

It is also apparent that the pumping alone will be observed at all of the wells listed,
including the Clark well, which is almost a mile away. These drawdowns are for the first
year only, and do not take into account any depletion of water in the aquifer, and the
general decline of water levels throughout the area (Ralston, 2004). That would lead to
additional drops in the local wells. This analysis clearly demonstrates that nearby wells
will be impacted by the proposed Naylor study with measurable drops in well levels the
first season of abstraction. Thus the IDWR (2004) Conclusions of Law Number 4 is
not valid in that the Naylor pumping will reduce the quantity of water available at
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Table 6. Estimated drawdown at 11 wells nearest to Naylor site using the assumptions
given in Table 4 and the distances from each respective well to the Naylor well site.

Drawdown
Well r(m) r(ft) r/b 1/u W(u) (ft)
At well 0.5 3.40E-04 9.58E+07 10 170.0
Townsend 554 1818 1.24E+00 7.25E+00 0.7 11.9
Wilder 592 1942 1.32E+00 6.35E+00 0.6 10.2
Darby 648 2126 1.45E+00 5.30E+00 0.5 8.5
Elliot 796 2612 1.78E+00 3.51E+00 0.4 6.8
Cameron 879 2884 1.96E+00 2.88E+00 0.3 5.1
Bizzeau 28 974 3196 2.17E+00 2.35E+00 0.2 3.4
Forbes 1035 3396 2.31E+00 2.08E+00 0.15 2.6
Gotsacker 1163 3816 2.60E+00 1.65E+00 0.12 2.0
Bizzeau 33 1252 4108 2.79E+00 1.42E+00 0.1 1.7
Willis 1433 4701 3.20E+00 1.08E+00 0.09 1.5
Clark 1444 4738 3.22E+00 1.07E+00 0.08 1.4

nearby wells even though there are aquitards separating the Naylor well from the

nearby wells——————

6. Experiences of Local Wells

Section 6 present a summary of concerns of local residents about their own
groundwater resources.

An informal survey was carried out in the area to collect information about local
experiences and concerns with domestic wells. Over 25 residents responded to the
survey. Many of them had their well logs, or knew the details of their well. Of particular
interest in the survey was information related to problems with low well yields, well
failure, or poor water quality. Such information is generally not readily available. A
summary of responses to those questions follows.

Q:  Does the pump occasionally shut off because of low water in the well?
yes...we have a 2500 gallon holding tank and are very careful about how much we use.

no, but water slows down considerably after about 30 minutes if you draw more than 2.5
gpm. We have 2 - 40 gal pressure tanks.

yes

It did when we first moved into the house in 1988, but have installed a 1000 gallon
reservoir as back up.

It will shut off if the water runs more than 15 minutes....Do not believe that it ever
produced a great deal of water. Since it was only used at the barn there was not the
intense pressure a home would put on it. Do not think I would put a home there without a
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big holding tank.

Occasionally pump will shut off if, in summer, we water too extensively.

Not since we increased the flow rate by hydrocracking.

(When we moved into the house (July, 1989) the rate was 4 gals/min. This slowly
dropped to the point that it was less than 2 gals/min. We then employed a Spokane
company who specialize in hydrocracking (about two years ago) and the rate was
increased to 7 gals/min.)

No, we have a 2100 gallon storage tank and practice rigorous water conservation.

The pump will shut off if we forget to turn off a hose filling a water tank, or leave the
single irrigation sprinkler running for more than about an hour.

Q: Haveyou had to redrill the well, or drill a new well? If so,when?
No, but hydrofractured the well in 1990.

NO, but we use water saving devices on all faucets/toilets and NEVER water the garden
spaces around our house.

I believe they cleaned it out and added lining when the new pump was put into the well.

The original owners drilled one well that didn't work out and abandoned that one...this is
the second well drilled that we use now.

We drilled at another site first and did not get water.

There are 3 capped wells on our 5 1/2 acres in addition to our working well.......3 wells
had to be drilled before a good working well was drilled at the current location.

Two wells have been drilled on this property. The first was drilled in 1970, at that time:
Depth: 448 feet, All Granite...GPM: 6. This well began to run dry and produce
decomposed granite sediment. A new well was drilled in 2000. All granite, Depth: 710
ft... GPM: 2.5.

Yes, April '01 our 10 1/2 gpm well went dry. We then drilled our second well...

Q: Are you aware of well problems experienced by any of your neighbors?

YES, the owners of the house directly uphill from us redrilled a well about 7 or 8 years
ago when their first well went dry.

Yes - (neighbors) - have had to dig a new well.
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In the past a few individuals on West Twin Rd, closer to Moscow Mtn have had to punch
their well down.

Neighbor up the hill,......., had to drill a new well last year.

know of several dry holes on the property next to Lot 9.

The former neighbor to the west of me indicated that her water pressure went down when
our well went into production in 1988. I assume we are drawing from the same source.

yes, aware that some others nearby have low capacity wells too and have to conserve.

Across the road from us they use spring water and a cistern. The past 2 or 3 years they
have had insufficient water and some of the springs dried up. They truck water in for the
horses.

The adjacent lot on the other side of this lot has a well that draws 1/2 gpm after 2 wells
were dug. Another well on a lot just kitty-corner from the divided lot also draws only 1.2
gpm again after 2 wells were dug.

Yes. My neighbor next door (we're on five acre parcels)......... had to drill another well.

I live on Moscow Mt on the West side of hwy 95 and all my neighbors have very low
producing wells. some use sisterns to bank water for use at future times.

Neighbors just below us get 0.18 gallons per minute or less. They have water delivered
twice a month.

Yes, the neighbor directly North of us experienced periodic water cut off during the '01
summer.

Also, (my neighbor) located 1/2 mile due west of us, had his well go dry in 2000. He
also drilled a second well.

Our neighbor’s well went dry the first year from watering our small lawn. He redrilled
the well from 160 ft to 280 feet, and no longer does any lawn or garden watering. Like
us, his water is high in iron and he has to treat it with a heavy duty water softener.

Q: Are there water quality problems?

--iron/rust.

No, unless we overdo usage and then there is some sediment - normally, there are only
my husband and I in residence here, but when our grown children and their families
come, we have a problem of sediment.
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High levels of clay making the well unusable for drinking. I use it
for occasional agricultural watering.

heavy calcium/ require softener to prevent mineral build-up.

About once a month the water comes out very cloudy for several days. The sediment is
very fine and is not removed by a filter. We run the bathtub for a few days and ultimately
the water clears up.

Iron removers at each house.
Hard water.

Our water is high in particulate and dissolved iron. Have installed an iron treatment
system.

Additional Comments:

I have a 1000 gallon holding tank in the basement.... The well was originally rated at 1
1/2 gal per minute. It is a 3/4 horse pump....It has a Coyote on the well so it will only
pump a short time. With the holding tank the pump does not work all that often but we
are very careful with the water supply.

I've been told (my well is) 450 ft. deep & has a mediocre flow-rate at best.

The recharge rate of our well seems to have a direct but delayed correlation to the
weather, i.e. during very wet years, we appear to get a greater rate of recharge some
months later. The opposite is the case during very dry years, so we anticipate having
much less water this year and are already implementing water saving measures such as
fewer clothes & dish washing, and we ALWAYS take VERY short showers. We are
located just a mile from the Naylor property and our well is deep enough that a draw-
down from water below the Naylor property may well affect our water level due to
reduced hydrostatic pressure in the granite water seams.

Really depend on my well out here.

6.1 Summary of Survey Results

These results show widespread problems and concerns about water quantity and quality
by individual well owners about their own wells as well as concerns for their neighbors.
Experiences of these residents confirm the findings of both the quantitative and
qualitative analyses in this document. Many local residents have gone to considerable
expense and inconvenience to maintain their tenuous water supplies. With such
validated concerns about limited water resources in the area, this survey alone
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justifies that a higher level of care needs to be exercised before granting any large
water permits from limited local groundwater resources.

This survey also raises another very important attribute about the groundwater resources
in the area, the water quality, and its suitability for trickle irrigation. Although beyond
the scope of the testimony, the high iron and sediment contents of many of these wells
indicate that this water cannot be used for trickle irrigation unless treatment systems are
installed. The cost of installing and maintaining such systems may make the proposed
project economically infeasible even if an adequate supply of water were available.

7. Conclusions

Section 7 summarizes the information presented, and draws conclusions about
connectivity and availability of groundwater resources in the vicinity of the
proposed Naylor test site.

This document has:

. Summarized the professional status of the author

. Reviewed the information related to geology in the Naylor water permit
application

. Synthesized the information from over 160 well logs within 3 miles of the
Naylor site and presented qualitative summaries

. Used the limited pump test data that were available to estimate aquifer

hydraulic conductivity values, and to estimate drawdown at 11 wells
within a mile of the Naylor site.

. Presented comments from local residents’ experiences with their own
groundwater resources.

Overall conclusions that can be drawn from the information presented in this document
are: .
. The Naylor proposal is extremely weak in science, and contains so many
errors in analyses and data recording, that it is inadequate to support a
request for a permit to abstract significant amounts of groundwater.

. Information in the Naylor proposal attempting to show a lack of
connectivity is unsound and inadequate.
. There is no evidence in the well log data of a D street ridge.

There are too many errors in the Naylor basin water balance to ascertain
whether there will be sufficient recharge to offset the proposed water

abstraction.

. With water levels generally declining already, it is apparent that local
shallow (under 500 ft deep) groundwater resources are already over-
subscribed.

. Analysis of the well logs clearly show that it is likely that the proposed

Naylor pumping will impact neighboring wells whether pumping is from
sediments below a basalt layer, from a basalt layer, or if there is no basalt
layer.
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. Analysis of the well logs predicted that wells as much as a mile will see a
direct effect of the proposed Naylor water abstraction within months.
. It may be detrimental to even run the proposed test pumping protocol for

several months because:

o In the low conductivity aquifers in the Moscow basin, adverse impacts
may be slow to be measured;

o High rates of pumping could permanently compress the aquifer so it will
never recharge to prepumping levels; and

o - Water currently required by existing well holders, both municipal and
private, may be permanently lost.

The above conclusions can be summarized in terms of the issues that IDWR can consider
(IDWR 2004a) , in a geologic context:
4a  The appropriation will reduce the quantity of water under existing
water rights.
4b  The water supply itself is insufficient for the purpose for which it is
sought to be appropriated.
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Appendix A. Selected Well Logs
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Well A.1. Example of a domestic well in a basalt aquifer south of the Naylor site.

Form 238-7 STATE UF IDAHO USE TYPEWRITER OR
) DEPARTMENT OF WATER RESOURCES BALLPOMNT '/‘“
WELL DRILLER'S REPORT

State law raquires that this report be filsd with the Dirsctor, Department of Water Resources
within 30 days after the completion or abandonment of the well.

1. WELL OWNER 7. WATER LEVEL / v
Name ESTher STalnqXer. N
Static water level %é fast below land surface.
Address _20asCay ) Flowing? [J Yes o G.P.M. flow
i it No. X 2-9)- s Artesian clossd-in prassure _____ p.s.i,
Drilling Permit No Controlled by: O Vaive O Cap O Plug
Water Right Permit No. - Temperature OF. Quality
Describe artnsian or tempsrature
2. NATURE OF WORK 8. WELL TEST DATA
arfiew wel G Despened O Replacement GPump O Bailr  BKr O Other
O Well diameter incrasse
CA {describe such as Discharge G.P.M. Pumping Lavel Hours Pumped
materiais, plug depths, etc. in lithologic log) WS:L 419 — 22 arim
3. PROPOSED USE
@Bomestic O Irigation O Test T Municipal 9. LITHOLOGIC LOG
Industri Disposal ar Inj
g gmfr"m Ol Stock O Waste D ; .c(;;;r;mcn]on o Dud T
——————————. iy ype Dism. [From | To Material YelNo
7 o it ecbuglen =g
4 METHOD DRILLED 91 1T Fited
@Rotry  @Ar O Hydralc D Revarse rotary 195 Neid L=
9 Sall; firnd
O Cable O Dug O Other 2 b
A ] L
5. WELL CONSTRUCTION —
Casing schedule: ®Steel O Concrata O Other
Thicknass. Diameter From Ta
inches __g' inches + _ [  feet L& feet| -
__ inches __ Inches foet foet
inches inches faet feat
_ inches ______ inches fot faot
Was casing drive shoe used? [ Yes w
Was a packer or seal used? O Yes o
Parforated? Oves @fo
How perforated? O Factory O Knife O Torch O Gun 5 o Worne B,
Size of perforation inches by Inches bl -
Number From To i
perforations foat fet | 17 [ [ - e
perforations foot feet
______ verforations o feer et
Well screun installed? O Yes  @No —
s name
Type
Dismeter ___ Slotsize ___ Set from
Diameter Siot size t from feet to foet
Gravel packed? 01 Yes o O Sizeof gravel ___ -
Placed from feot to Toot —— — i
Surface saal depth /o Material used inseal: (1 Cement grout P
D}B:Monne O Puddling ctay o — | - B
Sealing procedure used: [ Siurry pit O Temp. surface casing
L?%MW. 10 seal dopth ”
Method of joining casing: [ Thrasded sided O Solvent
Wald
O Cemented be saa
Describe access 10.
" eent Work surted 2/ /9y finished 2/5/91
6. LOCATION OF WELL / 11. DRILLERS CERTIFICATION %
Sketch map iocation must agree with written location. 1/We certity that alt minimum well construction stendards were
N S complied with at the time the rig was removed.
H Subdivision Name. .
i ]| Firm NJMUQAZLLMLDILQAL?M No. X
\
T £ B ; addresaly ferers dded Das__
.
B Signed by (Firm Official) e € <L eZl~—
s . : and .
Caunty e =l Operston Ropes catll
‘ % Sul wsee ST 3% SOR_S waet J

USE ADDITIONAL SHEETS |F NECESSARY ~ FORWARD THE WHITE COPY TO THE DEPARTMENT
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Well A.2. City of Moscow well sealed in to the basalt.

“- ‘ " . "—’-"“" ’"P . ' ‘\'.\ ’
' R LS
o2, MAR 21 1956
4% LOG AND REPORTONSHWME: Lee Ne
STATE RECLAMATION ENGINEER OF DAHO | o oy
State of Ziake Grousd Water Apphisaticn No, GESO4Z X ST S Kisrrer
State of Tdake Greusd Tater Permis ¥o, G-=28058 Pormlt N T
87-7023
O NOT FL IN)

osarion of Wolk _SE Yo A/l t4'Soe & 722 N L_L.W_MM

.u__mﬂ:,h‘____bdww-n____mu-ofm__.ﬁ im____
mumwm#hrmumnwaw sad
OMMJMQV‘IMM———W*TGM'_MS__*—

$ize of pump and mater used fe make the teet Nall driller's tegt pwmps 2000 gym with 325 hp, esgine,
Longth of time poimped during chock was______ 27 . minutes.
lmﬂ#hh;lwulm_*ﬂwuh.mf_—_

H Bawing well, describe eontral waris._ ame

v WG S15E OF VALYE. 167
Weter wit bo used for_Sity waber oupply ~~ Walght of casing par Jinea foet.

Thldness of ..-._m:;m-&Ak__._a.u.

Dlasmeter, gt an Ioastion of casing. §80. $4812g recerd balew .

CASING 127 10 DIAMETER AND UNDER GIVE INSIDK DIAMETER:
CBiNG'Gven 12t  DIAMETZR QIVE QUTSIDE DIAMETER.) .

m“hdw—*.ﬁ__,_*_m—muh—lm
from surface of greund.

Other perk - -
Date of cominancamint™ot sl J0/80/58'  Dete'at completion of weil
Type of well rig__ 365 Busyrus Brie eil field spudder churn drill well drillisg methed

4., PIPE. CONCRETS, WOOD.

13

CASING RECORD

al:‘n:. !'g 'T'; LENETN “REMARKS™ .- SEALS, GROUTING, KTC.
28" 0, D, L] " b7 3 Condustor in and

- * at Job .m’hnnl bestuning palled
2* o, Dy (] @ €9 7" | Casing sested cu top of basalt; ses mote belaw
20" 0, Ds o 126° | 1EY. | Ossing seated 56! inte the basali; ses note below
207 0o Do| 128 282" 1567 Opea hels drilling

.
| ] /R
GENSRAL INFORMATION—Pumping Test, Quality of Water, Eie.

Betes m&mu'uwmmg-w-mxw soxtinweusly growt
far spaitary and permansunt pretestion, n—s..uuu,-u of wager p final well 4est

L r
»1. Us 8. Geologleal Swrvey ot Boise, Idaho .

2, Idaho Bwreau of Mizes and Geslegy, University ef Idaho
~ 3¢ Ao Ae Durand & Som, mergw file ‘

57 SENW S P39 55’
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Well A.3. Two older Moscow Wells that were both sealed into the upper basalt layer as

specified in IDWR (2004a) Conclusions of Law Number 4.

. i) '
T 7-64AN~-2 e
Sity of Moscow
. - gll Nc, 2 - Oomestic -ﬁj
.—fg S’/J/.st 17-_1!;3_ B
A ‘«?7).7/( 1 522 AT A
. rilled 1525 - A. A, Ourand, welle oulla, Jeshington
Total depth - 560 feet
Filled &nd concrete plug at k0 feot
éd" casing seal in basalt at 40 feet
Remainger open

Original static - 20 fest

Fresent static - 109 feet
Grawdawn - 20 feet
Capacity - 1200 GPM
water Temp - 54° F

R NS

7-64-N-4
Ciiy of Moscow
well No. 3

Srilled 1926 « A. /. Jurand, -alls Jalla, desnington

Depth - 261.5 feet
Concrets plug at - 235 feet
driginal Static - 20 fesl
Fresent static - 1loe  fest
Orawdgwn - 20 feet
Capacity - 1400 GPM
water Tamp - s4° F

18" casing in basalt at 40 fest
Aemainder opsn

NVEeEvw & FIN S

o,
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Well A.4. Moscow Well from T39N, R5W, Section 8. Drilled through basalt to the
SCdlantS below for a total depth of 250 ft.

o~

g7

il T~

r=l‘"ﬂl'1"F . M. '
‘ @ : RE{ELLL us@
o MAR 21 1956
LOG AND REPORTORSIMEY | Loate
STATE RECLAMATION OF IDAHO well - :;—/:-
State of Tiahe Gremd Weber Apphiseticn Noo GSib4z | g'Zﬂﬂm

B%abe of ldake Growmd Water Permit Eo. G-25958 g7-703 3

(DO NOT RLL IN)
M_MM___,_M W_M. .
Ne. &7
Looation of Wolk SE= % ¥ W See S 127 N LL_W_.ML_Q_.,
-u.___qum . feetM/Wiem L \Ceemer of-

BriTied c.ytu ‘ﬁ?(

ﬂ-umwuu_!_”‘___wg_rmmuwd% .
Qive dopth of standing water from shrfmmce_110° _  Weter T Haronkalt
ﬁwhm/ﬂ_m*_—l-ﬁl“ tds. Drawdown was___ 80 _feat,
mam-‘mmummu‘!ﬂmw:njﬂ_w
Longih of fime pumped during chock was. - 21 e, e _minutes,

Hmﬂlﬁlwhu!mm_""n 'Mh\mwn.______
¥ flowing well, describe camiral warks_ oue T s e e

TYPE ANG 81X OF VALVE. ETC.)

Water willbo vand for_SiAy waber swoply =~ Weightofemsing parfinemcfoet.

- % x . -l
Thicknese -n.__u:.L%‘:_-u__._.__c-h meterial_sindard black steel pipe
o . . . E.Q., PIPE, CONCRETE, WOOB.
Diamoter, Lidiyth and losnbion of i ; Toserd belew .
e vin "‘“f’m..m“f.v".'xa't:.":‘.:.'.‘.'.'&“‘
Number end size of 2430 loouted foetto_______ feet
from surface of greund. - .
. - . . Linighed dril.
Date of comisoncomdot'sl ill 10/0O/86  Dere sk coraplotion of well_: 1

Type of well rig__ 360 Duoyrus Irie eil field spudder shurn drill well drilliag methed

CASING amcorp

o ) Y LanaTse “REMARKS" - SEALS, GROUTING. ETC.

28° 0, D, . u Condwtor isstalled iu begimning and pulled
G Dy n ol poafihent . Fod i

%t 0, D, » LR 69 7° | Casing seated om +0p ¢f basalé; ses note below

20" 0o Do o 12¢* |° 1M*- | Casing seated 54' inke the basalt; see note below

20" 0e Do 128 282 158¢ Open hole dérilling

OENERAL INFORMATION—Pumping Test, Quallty of Water, fite.
Botes Adiuler spase between 34° and 20" botween ground surfase amd 126' gomtimwonsly growk
for spaitary and permanent prevestion, Obemieal analysis of waser from final test

'n‘&ﬂe”- _‘ﬁﬁmﬁﬂ Lowfison A, Drill eutvtings sispled

atal sapies end as-Lollomgse
1. U, 8, Geclegisal Swrvey at Boise, Tdaho
2, Tdaho Dwrean of Mizes aad Geslegy, University of Xdako ,
< 8e Ae Ao Puraad & Som, mergwe file
SENW S PIFH 55
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Well A.5. Moscow well from T39N RSW, Section 17, drilled through basalt in to the
underlying sediments.

ECEIVED

IDAHO DEPARTMENT OF WATER RESOURCES Office Use Only
09 18y WELL DRILLER'S REPORT Inspected by
Use Typewritsr or Balipoint Pen aG19§ Twe Rge____Sec____
NOHTHERN REGION L M4 114
1. DRIL !L‘L.u N-_ 0002 0a 0 11. WELL TESTS: et ;. long . -
Other IDWR No ‘I -~ o w IV K XPump 1 Bailer O AIr T Flowing Artesian
g . VR T LT W
:m?:fi%ﬂ.‘f_ﬂ_ﬂg& 708 s T2 e
Address _ PO, BaX 920 /25 2 42 TR
City sute!D.zp B IB 4TI
Water Temp, b Bottom hole temp, 57 ®
3. LOCATION OF WELL by legal description: w&aroudwmm
Sketch map Iocation must agree with written location. 32 8r Depth first Water Encountersd
M 12. LITHOLOGIC LOG: (Describe repairs or abandonment) ..,
T FF. NothR or  SouthO e | Fom | To | Mamarks: Litnology, Wator Quaitty & Temperature | ¥ | %
| Roe.__ Q.5 Bas O o Wost S [ Top saig X
fsoe._ /¥ . % e NE m SE [ 321 clay RN Ll
Govtlol____ aunmm 26/32/60 +&lAay X
Lat: : : (94 |
Address of Wal sne_’i?_"i__s_ﬁ_uzﬂ__ 94| 200 | W Bl X
cy_fMeScow (P, F
A e ot X2 ¥
L. BIK. Sub. Name, i oy S X
191347
4. USE: CLAY BLLr
i Domestic MMunicipal T Monitor [l Irrigation 1/9 |
= Thermai  J Injection coter___ /9] FINE X
5. TYPE OF WORK chock ai that apply _(epiacement etc) CLAy DRy
M NewWell [ Modfy C Z Other.
8. DRILL METHOD
WAirRotary MCable I MudRotary (I Other. Ao &l
7. SEALING PROCEDURES
SEALFILTER PACK AMOUNT METHOD fer TE_ SANDH R&{rp
atora Fom | T | Som | col ol DsTeR
Wcer CERENT| O (100 |
Bezoe MenT SEAL. PiHcan
Z 3BT Wo Top aF ScRGEM
L 2Y 0N Shos Depth(s) ./ OO A7 Ade='mniy C408Tn M)
Was drive $hoe sesl tested? Y ON mvmﬁm 7
8. CASING/LINER:
Dm:%_!; TTo_ - Wxeosl - |Gasing  Liner  Weided Threaded™ - -
0 [+ 1 |7 x °C X O
267 Lj® o X2 o
71437 Lo X ® C
Length of mauplpa.ﬂa__. Length of Tailpipe___ €
9. PERFORATIONS/SCREENS
¥ Perorations MemAMLMEE
Date: Started - Completed.
From To Slot Size | Number [Dameter| Maserial Casing Liner —&
240 270 Y ?‘[‘gj X c 13. DRILLER'S CERTIFICATION
c =} 1AWe certify that all minlmum well construction standards were complied with at
Ky ARYT:] E c = the time the fig was removed.

e name_A4L M/t DRuLou g Comprimno 108
10. STATIC WATER LEVEL OR ARTESIAN PﬁE“UHE' . q7
£ 29 . vetow ground %"Z‘“ pressure Firm Ofticial, M

Depih tiow anoountnrad n Dmnbn nocess port or and

control dovices:_ upenisor or Omn&&imﬂ-pm
(Sign onca it Fim Offieial & Operator)
t ’ ’ O WATER RESOURCES
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Well A.6. Example of a private well drilled through the upper basalt layer accessing the
sediments below.

Form 238-7 STATE OF IDAHO
9/82 DEPARTMENT OF WATER RESOURCES:

WELL DRILLER’S REPOR

State law requires that this report be filed with the Diractor, Department of Waser 78

within 30 days after the completion or abandonmaent of the well. N
1. WELL OWNER 7. WATER LEVEL Dapariment of Resousces
]
Name Static water level M _ fest below landfsurfale.
Flowing? O Yes UNo  GPM. T
Address s Artesian closad-in pressure p.s.i.
Controlledby: Ol Vawe [ Cop I3 Plug
ownersramitno.__ ¥ 7-8§ 8 A -Ro-wo| 3 OF. Quality
Descride artesisn 20005 below.
2. NATURE OF WORK 8. WELL TEST DATA
O Newwell O Deepened m/h-/plu:emm Oeump OBalr e O Otwr
a (describe such as .
materials, plug depths, etc. in lithologic log) Discharge G.P.M. Pumpiag Level Hours Pumped
aftaal. JOOT
7
3. PROPOSED USE
omaestic [ Imrigation O Test [ Municipal 8. LITHOLOGIC LOG
O industrial O Stock O Waste Disposal or Injection
" Bore|_Dapth Water
QOther _~~ {specity type) From| To Matarisl Yo No)
O . 9y locrge b Y/ = d
4. METHOD DRILLED T 7/ 7 %
= o
Rotary Air O Hydraulic O Reversaratary [ A
203 Ny ) =
COCsble [ Dug O Other wﬁlZ.J — —
5. WELL CONSTRUCTION -
Casing schedule; B Scasl 01 Conrate O Other -
Thickness Olagnater From To - ]
sl inches _ FT inches + [ fost _99 _feer|— S N
inches inches foet feet
inches inches foet fent
___ inches ______ lInches foot ____ fost —t T
Was casing drive shoe used? @-Ves O N
Was a packer or seal used? O] Yes g§
Parforated? O Yes o
How parforated? O Factory O Knife O Torch 1
Size of perforation inches by inches
Number From To
J— perforations ____ feet foot
— perforations __ feer__ fout
- perforations __ - foet ______  feet " T
Well screen installed? O Yes  @Ro - ALt
M 's name 7
Type Model No.
Diamater ___Slot size Sat from feat to foet
e — e~ = MEGEIVETS
Gravel packed? 0 Yes o O Size of gravel HHt &
Placed from fest 10 3 T5
Surface seal depth 99 Material used in seal: O Cament grout
2 Bentonite 0 Puddling clay o - " Degacimant of Vatks Aesante 1
Sealing procedure used: O Slurry pit O Temp. surface casing Narthorn Distrist Gificg
re 1o seal depth
Method of |oining casing: O Threaded Waided O Solvent = R
Weld
O Camented batwesn strata
Describe access port 10. -
Work startsd /%7 /FF_ tinisned _TLS 9
6. LOCATION OF WELL ~ 11, DRILLERS CERTIFICATION s oy
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Well A.7. Moscow Well Number 6 originally drilled in to basalt, and when it went dry
within two years, redrilled into a deeper basalt layer.

E 7~ =o.m B
0) 1
o 15 7- ..l -f
City of Moscow, Idaha o tion
well No. 6 - Ogmestic ~ Department i iesalial
cSEdw OB S
Orilled originelly in 1955 - Criller - #.A. Ourand and Scn
wzlla ilalla, <ashingoen

depth - 280 faet
Static - 110 Feet
Capacity - 1200 GPM
Urawdown - 20 feet
Tamp - 54° F

well went dry in Cecember, 1957

§oye
Started present well fabruary, 1958 !
Complete May, 1960 Oriller ~ Cliver Zinkgraf
Cepth - 1305 fest

Static - 275 feet

Oy awdown - 25 feet

Dapacity - 1150 GPM

Jeter Temp - 72° F

14 inch casing from gurfece, sealed in basalt at 905 feet
10 inch perforated liner - 10295 - 1305

wandd

Ko
A S 7 IO Sn/

)
~N
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Well A.8. Irrigation well for Sunset Memorial Gardens Cemetery, Mountain View Road,
Moscow.

- ® e

furo -
WELL LOG AND REPORT TO THE e
STATE RECLAMATION ENGINEER OF IDAHO —
Well Ne. ~55-p)~
. A A DURAND & SON
{24832 Wil Briling Controsttrs Poersit No.
2. 0. Bax 47 —
Walia Wall, W
(DO NOT ML IN)
Ownee_SURSET MEMORTAL GARDEES, THC. Mosoow, ldaho
W_.L,Mm; : Addvoss_ 118 Walla, Wash, ot
Locuilen of Welt: _EE__y, Ve Soc. 1 NE R S R latal .
) N G T A BIW Reen ST o “ s e e
e of Dt Holn_SEkkoRbiRcRT IO o dopth of Wot_ 508! .
Give depth of standing weter frem surfonce_ 126 Weter Temp. 570 = 59
RSN fﬂg ‘EI 1 belt nz wver
o @, .
Size of pump and meler used to make the. fe , N‘ﬂ‘ﬂ- '"&“L 8’ “m
Length of tims pumped during chock was__ 24 hrs, oontinuously I
1 flowing well, give flew in efs_ _ eegpm and shut In praete————
1f flowing well, describe contrel werks. 3

(TYPE AND BIZK OF VALVE, mxlz. - ‘“ bae

tiom of cemetery W“m"m"' 25,5 1bse.

8B Ths%, Casng maeal_ Sa0dard. black"stesd pipe
: Pw pu 7* below growmd -wmo. Ko PIPE, CONGRETE. waon.
Diameter, length and lecation nl(n_p_—___.___..__.____A___._____%

(CASING 13- IN DIAWETEN AND UNDEN QIVE INSIDE DlsMETER!
NG OVER N DIAMETER GIVE GUTSIGE DIAMATER. )

Water wil be.ysed for_L7T3
Thickness of ¢

= Naitber ol o ol peNGToGR T T T BB ecefed " oot fa e
from surfuce of ground.
Other Ses well soreen data in casing record
Dete of commencoment of woll__MAY 17, 1956 Dute of complotion of well_AUEUSE 23, 1965
Type of wall rig_82 Speed star -~ spudder - eable tool
_Well drilled wder supervieion of Oomsulting Buginser Prark 8. Jwk, Mosoow, Idaho

“REMARKS" - SEALS, GROUYING. ETC.

12" seated into top nr rirst basslt drilled through
18' of natwral ch* seal matorial forming an effea-
tive seal against “surface water” infiltrsion into well
8% oasing seated within squifer sard - pulled bask e
axposs soreens

6 5/8" I, D, Ll tchucpo John.on. Dnrdu'r woll m-nn -w:
=7 0. R R T Fas

wote: 8% suging anehored to 12" casing with oasing oap “inatallod 8/25/66 to préveat 8%
(hanging free) from slipping down over soreen.

Water supply developed in interbasalt within & thick aquifer sand.
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Well A9 Two newly drilled wells immediately to the East of the Naylor site. The
Townsend well is for the new house on the lower left of the photo, and the other “New
Well” is being drilled on the right.

According the Clint Townsend, his well is 220 ft deep, through 220 ft of overburden, and
then obtaining water from an aquifer of quartz and granite chippings. The static water
level is 205 ft (Personal communication with Clint Townsend Feb. 9,2005). The well
yield is 6 gal/min (Personal communication with Debbie Loiza, Feb. 9, 2005)

The new well on the left is 430 ft deep, with steel casing for 100 ft, through sediments,
and the remainder of the depth into granite. The well yield is 60 to 70 gals/min.
(Personal communication with Dr. George Grader, Feb. 22, 2005)
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9. Appendix B. Summary of all Well Logs Considered

The units on depth are feet.

Static is the distance in feet from the top of the well to the static water surface.

Discharge is the pumping rate noted on the well log in gallons/minute.

Use is domestic unless otherwise noted.

Owner is the well owner’s name that was occasionally noted to aid with further analysis.
Redrill indicates whether the well was an existing well that was redrilled, or an additional
well drilled by the same owner on the same site
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B.1. Wells in basalt

Township Section Quarter Depth Static Discharge Drawdown Use Owner Redrill
T39N R5W 3 NW sw 197 148 7

T36N RswW 4 NE NW 203 158 40

T39N R5W 4 NE NwW 207 135 4

T39N R5W 4 SE NW 235 30

T39N R5W 4 NE NE 353 145 20

T39N R5W 4 SWsw 220 175 12 7

T39N R5SW 4 SWsw 170 69 2

T39N R5W 4 SE Sw 188 140 15 Redrill
T39N RsW 4 SE SE 189 119 18

T39N R5W 4 NE SE 180 115 200

T39N REW 4 NE SE 170 125 16

T39N R5SW 5 NE NW 245 170 15 Redrill
T39N R5W 5 NW NW 169 97 15

T39N REW 5 NW NE 164 110 15

T39N R5W 5 SWNW 180 105 50

T39N RSW 5 NE NE 228 154 20

T39N R5W 5 N NE 228 190 40

T39N R5W 5 SE NE 278 210 45

T39N R5W 5 SWNE 275 135 20

T39N R5W 5 NW SE 250 200 20

T39N R5W 5 NE SE 189 138 30

T39N R5W 5 NE SE 179 135 75

T39N R5SW 5 SE SE 250 205 30

T39N R5W 5 SE SE 225 164 30

T39N R5W 5 N sw 203 170 50

T39N R5W 5 N Sw 229 92 50

T39N R5W 5 NW sw 165 145 25

T39N R5W 6 SE SW 208 150 15

T39N R5W 6 SE SE 230 117 6

T39N R5W 6 SE SE 153 128 5

T39N REW 6 SE SE 279 128 25 Redrill
T39N R5W 8 NE NE 148 30 10

T39N RSW 8 NE NW 180 90 3

T40N R5W 28 SW SE 175 38 20

T40N R5W 31 NE NE 330 212 30

T40N R5W 31 SW SE 128 70 15

T40N R5SW 31 SE SW 280 54 25

T40N R5W 33 NE NE 160 80 35

T40N R5SW 33 NW NE 173 68 12 Bizzeau 4th Well
T40N REW 33 SWNW 92 14 25

T40N R5SW 33 NW SE 165 38 12 Wallace 3rd Well
T40N R5SW 33 NE SW 184 153 15

Average 206.0 1249 27.3

T39N R5SW 8 NE NW 240 20 1200 20 Muni  Moscow

T39N REW 8 NE NW 261 100 1400 20 Muni  Moscow

T39N R5W 8 SE NW 280 110 1200 110 Muni  Moscow  Went Dry

Average 260 77 1267
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B.2. Wells in decomposed granite (DG)

Township
T39N R5W
T39N R5W
T39N R5SW
T39N R5W
T39N R5W
T39N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N RSW
T40N RSW
T40N R5W
T40N R5W
T40N R5W
T40N RSW
T40N R5SW
T40N R5W
T40N R5W
T40N R5W
T40N R5W
T40N R5W
Average

Section Quarter Depth Static Discharge Drawdown Owner

3 NENW 140 20 8 30

4 SWNE 239 None

5 NENW 64 22 10

5 NENW 80 29 14

5 NWNW 280 84 50

5 SWNW 127 83 8

4 NENE 229 80 8

4 NENE 184 73 3.5

4 NENW 84 10 5

4 SENE 310 70 5 30

4 SENE 130 28 7

4 NSE 92 65 0.5 57

4 NSE 8 18 7 50

4 SESE 305 0.25

4 NWSW 124 2

4 NWSW 261 1.5

16  SWNW 225 11 15

177 NWNE 91 20 4

19 SWNw 325 17 25 Fairchild
20 SWNw 325 17 25 Bell
20 SWNW 250 110 6

21 NENE 500 72 05

22 SESW 150 103 1.5

22 Swsw 200 21 3

26 NESE 370 5 0.5

27 NWNwW 150 26 7

27 NESW 96 4 2

27 SWSW 205 25 1.5

27 SWSW 455 80 3

28 SWSE 275 21 1

29 NWNW 422 160 30

29 NENE 284 75 12 Adamski
32 SsSwsw 118 73 3

33 NWSE 78 14 4 Wallace
33 NWSE 79 16 5 Wallace
35 SWNw 191 92 0.5 Preece

206.9 433 8.5

p. 46
March, 2005

Redrill

Redrill

Redrill

2nd Well
2nd Well
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B.3. Wells in granite
Township Section Quarter Depth Static Discharge Owner  Redrill

T40N R5W 4 NW NW 267 20 4

T40N RSW 4 SWNW 284 50 0.5

T40N R5SW 4 SE NW 103 19 5

T40N RSW 8 SW SE 350 10 30

T40N R5W 16 NW NW 554

T40N RSW 17 NW NE 370 150 50

T40N R5W 17 NW NE 606 270 0.25

T40N RSW 17 NW NE 195 149 1.5

T40N R5W 17 SWNE 254 93 2

T40N R5W 17 SWNE 370 220 0.33

T40N R5W 17 SWNE 507 215 3

T40N R5W 17 SE NE 252 120 1.25

T40N R5SW 17 NE NW 304 75 0.5

T40N R5W 17 SE NW 200 30 6 2nd Well
T40N R5W 19 NE NE 110 3 20

T40N RSW 19 NE NE 310 50 2

T40N R5W 19 SWNE 305 17 20

T40N RSW 21 NE NE 325 72 8

T40N RSW 21 SE NE 155 19 6 Connolly

T40N RSW 21 SE NE 305 39 1 Connolly 2nd Well
T40N R5W 21 SE NE 139 80 9.5

T40N RSW 21 SW.NW 308 52 5

T40N RSW 21 SWNW 353 98 1

T40N R5SW 21 NW sw 385 0.5 Garton

T40N R5W 21 NW sw 450 0 Garton 2nd Well
T40N R5W 21 NW sw 270 32 50 Garton  3rd Well
T40N R5W 21 NW sw 278 28 11

T40N R5W 26 NE NE 243 10 16

T40N R5SW 27 NWNW 127 62 2

T40N R5W 27 NE SW 129 51 3

T40N RSW 27 NW sw 300 9 10

T40N R5W 27 SE SW 255 31 10

T40N R5SW 27 SW sSw 99 5 3.5

T40N R5W 28 NW NE 350 147 6

T40N R5W 28 NW NW 425 150 20

T40N R5SW 28 NE NE 500 19 4

T40N RSW 31 SWSE 225 20 10

T40N R5W 35 SWNE 502 92 1

T39N R5W 3 NW sw 173 141 15

Average 298.3 736 8.9
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B.4. Wells in sediments

Township Section Quarter Depth Static  Discharge Owner Redrill
T39N R5W 4 SE SW 40 16 6

T39N R5W 4 NwW sw 95 61 2

T39N R5W 4 SE SW 85 42 20

T39N R5W 5 NW SE 150 90 2

T40N R5W 28 NENW 100 25 5

T40N R5W 35 NE NE 120 0

T39N R5W 5 SWNW 125 26 12

T39N R5W 6 NE NE 108 68 10

T39N R5W 6 NE NE 110 83 10

T39N R5W 5 NENW 131 63 5

T39N R5W 5 SENW 104 78 15

T39N R5W 6 NE NE 62 26 12

T40N R5W 34 SW SE 84 35 2

T40N R5W 35 NE NE 185 27 3

Average 1189  51.1 7.7

B.5. Wells in quartz

Township Section Quarter Depth  Static Discharge Owner Redrill
T39N R5W 6 NE NE 116 62 3 Redrill
T39N R5W 3 NWNwW 78 40 15

T39N R5W 6 N SE 65 35 30

T40N R5W 28 NW SE 220 205 5

T40N R5W 29 NE NE 166 75 20 Adamski

T40N R5SW 29 NE NE 238 80 20

T40N R5W 34 NW NW 140 20 5 Gibb

T40N R5W 34 NWNW 345 134 4 Gibb Deepened
T40N R5W 35 SWNW 253 75 6 Preece

Average 180.1 80.7 12.0
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B.6. Wells in sediments below the first basalt layer

Township  Section Quarter Depth Static Discharge Drawdown Use Owner Redrill
T40N R5SW 31 NWNW 235 30 13

T40N R5W 33 NWNE 354 0 Bizzeau

T40N R5W 33 NWNE 293 50 1 Bizzeau  2nd Well
T40N R5W 33 NWNE 153 123 10 Bizzeau  3rd Well
T39N R5W 5 NENE 304 102 100 Schutz

T39N R5W 5 SWNW 416 205 100 Qualls

T39N R5W 5 SENW 405 210 14 0 Marineau

T39N R5W 17 NESW 208 84 0.5

T39N R5W 17 SESW 300 85 4

T39N R5W 17 NESE 508 124 650 54 Irrigation Sunset Mem.

T40N R6W 25 SENE 324 95 7.5
T40N R5SW 31 NWNW 350 233 55
T40N R5W 31 NWNW 350 146 60
T40N R5SW 31 NWNW 375 142 65
T40N R5W 31 NWNW 372 108 100
T40N R5W 31 SWNW 400 171 100
T40N RSW 31 SSwW 331 150 100

T40N R5W 31 SWsSW 160 90 15

Average 324 126 78

T39N R5W 8 SENW 250 110 1585 80 Muni Moscow
T39N R5W 17 NESE 508 124 650 54 Muni Moscow
T39N R5W 8 SENW 300 69 Cathodic

B.7. Wells in second basalt layer
Township  Section Quarter Depth Static Discharge Drawdown Use Owner Redrill
T39N R5W 8 SENW 1305 275 1150 25 Muni  Moscow Redrill
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Appendix C. Long term hydrographs for shallow and

aquifers in area (Ralston, 2004)

Hydrographs For Two Upper Aquifer Wells in Moscow
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Eliiot, 3281 Foothill Road, Moscow, ID 83843
208 883 4494 elliot@mosow.com

October 25%, 2006

Latah County Zoning Commission
Latah County Courthouse

522 South Adams

Moscow, ID 83843

Dear Sirs:
Proposed Rezone of 36 of 135 acres at the intersection of Lewis and Foothill Roads

It has come to my attention that Bennett Realty, on behalf of their client, has requested a
rezone of 36 acres within a 135 acre parcel north of the intersection of Foothill and Lewis
Roads. I am opposed to this rezone. My main concern is that the water in this area may not
be adequate to support this level of housing density.

1. Tam a registered professional engineer, and have studied the well yields in this area in
some detail in preparation for the Naylor Water Rights Application in 2005.

2. I'bave checked the yields of 21 wells in the area of the proposed zoning change, in
Sections 17 to the north and 21 to the south of the site. The IDWR records show that
of these 21 wells, one was dry, 5 yielded less than 1 gal/min, 7 were between 1.5 and
5 gal/min, 4 were between 6 and 10 gal/min, and only 4 yielded more than ten
gal/min.

3. Four of the 21 owners had to drill two wells in this area, and one owner drilled 3
wells before getting an acceptable yield.

4. The well logs record that all of these wells were in granite. In granite, water is stored
in fissures and cracks, and not in the mass of rock. Therefore, the chances of drilling
into a fissure or crack is low, as demonstrated by the above distribution of well yields.
Also, if a well does intersect a crack that was already tapped into by a previous
owner, there is a high likelihood that the new well could dewater the previous one,
particularly if it is downhill. The proposed rezoning is in fact, downhill from many of
the 21 wells noted in point 2. Prior to this application, I have heard from two
property owners in this area that they have had such an experience when a new well
was drilled downhill from their well. There are likely others who have had similar
experiences.

I am not opposed to all rezoning requests to allow additional rural residences. In this case,
however, with a large number of existing wells immediately uphill from the proposed
rezoning site, and with all wells in granite, I believe it is technically unwise to start such
dense housing development in the absence of any plans for a community water supply.
Therefore, unless the developers can provide sound evidence of an adequate water source,
not in granite, to support such a development, it must be rejected as it will adversely impact
water resources, and the value of existing properties.

Sincerely

William J. Elliot, PE, PhD




April 15,2008

To: Latah County Planning Commission

From: Wayne A. Fox waf@moscow.com

Re: Input on Comprehensive Plan: Land Use, Water Resources Elements
cc: PWCN, Sid Eder

Dear Commission Members:

During your pre-workshop meeting on April 8, 2008, Karl Stocek discussed the importance of
considering long-range continental and global trends while the commission in the process of
updating the comprehensive plan. He noted several issues related to agriculture. Later in the
"work shop" Sid Eder, made what is a very important, but often overlooked point — farming on
the Palouse is basically dry farming with very little use of our limited water resources for
irrigation.

Appended below are two articles from New Scientist which bear upon this issue. The first
article says the world is basically running out of arable land; in the near future there may not be
enough arable land to produce sufficient food for the world's population. The second article
discusses the related issue of the impact of a wheat disease in Asia.

Why are you being sent these articles?

Because the issue of food production, worldwide food requirements, water resources, and
preserving arable land, including land which is now only marginally arable, should loom large
in your thinking about the land use and water resource elements in the comprehensive plan.

As several participants in the April 8th meeting pointed out, once open space, which includes
arable and marginally arable, is developed, there is no getting it back. The same is true of water
-- once severely depleted or contaminated, it is basically gone for a very long time. Preserving
farmland not only makes good economic sense and has many other values, but is a way Latah
County can contribute in a positive way to the entire world's population. The same kind of
argument can be made for preserving timberland and wooded areas.

Perhaps you do not need reminding, but never-the-less please permit me to remind you anyway.
The purpose of a comprehensive plan is to serve the long range interests of the entire county. It
is not to provide opportunities for real estate agents nor is it to define land use solely so that
developers can have material to work with.

On another subject: The mayor of Genesee took exception to some statements I made about the
water in the Genesee area at the April 8th meeting. He called me the next morning. We had an
amiable discussion during which he noted that water from one of the City of Genesee's wells



had not been potable for eight years due to nitrate contamination. He denied that dry cleaning
solvents were ever a problem in the area. His version of the entire Genesee area ground water
differs from that of my memory. Sometime in the next month, I will gather material and
forward it to you on the subject. I do this in part because commission member Bob Henriksen
raised the issue of groundwater contamination by agricultural chemicals. It is important for the
commission to have what facts are available on this matter concerning water on the Palouse.

Thank you for your consideration.

/s/ Wayne A. Fox

Wayne A. Fox
1009 Karen Lane
P.0O. Box 9421
Moscow, ID 83843

(208) 882-7975
waf@moscow.com




World's poor are up in arms over food prices

e 26 January 2008
e NewScientist.com news service
o Debora MacKenzie

"We apologise for recent price increases," reads the sign over the bread counter, "but they are due to global
factors beyond our control." This is not a Third World food stall but an upscale supermarket in Brussels, capital
of the European Union, whose farming system was once notorious for the mountains of surplus grain it
produced.

Those mountains are now gone. The world is down to its lowest grain stocks for decades, and food prices are up
around the world.

There were street riots over the price of basic foods in Mexico and India last year, and in Jakarta, Indonesia, last
week. China and Russia have slapped controls on food prices to prevent unrest and inflation. Low-income
Americans are feeling the pinch of 10 per cent increases for bread, 19 per cent for milk. Italians boycotted pasta
for a day last September in protest at a 7 per cent price hike.

Get set for more, and worse. The recent rises are down to the high price of oil. Food production the world over
requires massive amounts of oil for everything from manufacturing fertiliser to shipping grain. It is no accident
that as oil hit $100 a barrel last year, maize prices stood at a record $4 a bushel. Prices are unlikely to fall any
time soon, says Lester Brown of the Earth Policy Institute, a Washington DC think tank, who has long predicted
what is now happening.

Brown, like most observers, also blames the surge in biofuel production, driven by US policy and high oil
prices. That boosts demand for grain and oilseeds, pushing up food prices across the board. But there is a more
fundamental problem too: there is just not enough land to grow all we need for food and fuel.

Market theory suggests that high prices should lead to increased supply, with more yield per hectare and more
hectares planted. Trouble is, there are few unused hectares. "I don't think acreage will increase," says Snow
Barlow, head of agriculture at the University of Melbourne, Australia. There is some scope for improving yield
- but will it be enough?

That's doubtful. Even as prices for food are rising, so is demand. Population growth adds 200,000 new mouths a
day. In addition, says Joachim von Braun, head of the International Food Policy Research Institute in
Washington DC, growing prosperity in China, India and elsewhere is boosting demand for meat and other
animal products, and it takes 2 to 6 kilograms of grain to produce every kilogram of milk, meat or eggs.

Putting these trends together, basic grain production is predicted to have to increase 2.5 per cent per year for the
next 40 years to meet projected demand for food and fuel. Most of this will have to come from yield increases.
Yet for decades yields have grown by an average of only 1.5 per cent per year, and as climate change bites it
will be hard even to maintain current yields, Barlow says.

The answer should be agricultural R&D. This was what produced the grain mountains of previous years - but
that glut led to research cutbacks. Funding for agricultural R&D shrank throughout the 1990s in rich countries,
says Julian Cribb of the University of Technology in Sydney, Australia. That should now change. College -
students take note: now would be a good time to major in agronomy.



Killer wheat fungus threatens starvation for millions

e 13 March 2008
e From New Scientist Print Edition.
e Debora MacKenzie

Possible migration routes of wheat rust Ug99

A WHEAT disease that could destroy most of the world's main wheat crops could strike south Asia's vast wheat
fields two years earlier than research had suggested, leaving millions to starve. The fungus, called Ug99, has
spread from Africa to Iran, and may already be in Pakistan. If so, this is extremely bad news, as Pakistan is not
only critically reliant on its wheat crop, it is also the gateway to the Asian breadbasket, including the vital
Punjab region.

Scientists met this week in Syria to decide on emergency measures to track Ug99's progress. They hope to slow
its spread by spraying fungicide or even stopping farmers from planting wheat in the spores' path. The only real
remedy will be new wheat varieties that resist Ug99, and they may not be ready for five years. The fungus has
just pulled ahead in the race.

Ug99, a virulent strain of black stem rust (Puccinia graminis) was identified in Uganda in 1999. Since then it
has invaded Kenya and Ethiopia and, last year, Yemen. From previous fungal invasions, scientists expected the
prevailing winds to carry Ug99 spores to Egypt, Turkey and Syria, and then east to Iran, a major wheat-grower,
buying them some time. But on 8 June 2007, Cyclone Gonu hit the Arabian peninsula, the worst storm there for
30 years.

"We know it changed the winds," says Wafa Khoury of the UN Food and Agriculture Organization in Rome,
because desert locusts the FAO had been tracking in Yemen blew north towards Iran instead of north-west as
expected (see Map). "We think it may have done that to the rust spores.” This means, she says, that Ug99 has
reached Iran a year or two earlier than predicted. The fear is that the same winds could have blown the spores
into Pakistan, which is also north of Yemen, and where surveillance of the fungus is limited.

There could be more unpleasant surprises in store. On mature wheat, the fungus reproduces asexually to release
billions of identical spores. If the spores drift onto a barberry bush (Berberis vulgaris), however, they switch to



sexual reproduction, and so could swap genes with other stem rusts to produce completely new variants. Iran is
a hotspot for barberry.

Scientists have now found out how Ug99 took hold, says Rick Ward of CIMMYT, the wheat breeding institute
in Mexico that started the Green Revolution. "It turns out most of Kenya was planted with a wheat variety that
contained only one gene for rust resistance, SR24," he told New Scientist.

"We advise at least two resistance genes," says Ward. Wheat with the SR24 gene alone gives any Ug99 strains
resistant to SR24 a huge advantage, just as misuse of antibiotics selects for antibiotic-resistant bacteria, says
Ward. Farmers then switched to using wheat with other resistance genes and the same thing happened.

Ug99 is now resistant to the three major anti-rust genes used in nearly all the world's wheat. "The real solution
is disease resistance that relies on a number of genes,” says Ward. Wheat with multigene resistance does not so
much destroy the fungus as slow it down. The hope is that with several genes involved it will be much harder
for the fungus to become resistant and there will be less selection pressure for it to do so.

A breeding programme by CIMMYT and others has now uncovered some wheat types which "“show promise"
in tests against Ug99 in Kenya and Ethiopia, says Ronnie Coffman of Cornell University in Ithaca, New York,
who chairs the programme. Funding has increased, as rich countries such as Canada and the US worry that
Ug99 could hit their breadbaskets, accidentally or deliberately.

Without such fears, says Khouri, "it is hard to convince donors to take preventive actions, when people are not
starving now". But that may not be far off. "People will start starving if Ug99 cuts harvests enough to push up
grain prices," warns Ward.

The problem is that crop breeding is slow. It usually takes at least five years to cross disease-resistant lines with
wheat varieties adapted to local conditions in the world's wheat-growing countries, then grow enough seed to
plant fields threatened by Ug99.

New Scientist has learned that China started a crash programme to breed resistance into Chinese wheat varieties
last year, after an article on Ug99 in this magazine was translated into Chinese and circulated to top agriculture
officials.




March 16, 2009

To: Board County Commissioners
Latah County
PO Box 8068
Moscow, ID 83843

tstroschein@latah.id.us
jnelson@latah.id.us
jbarrett@latah.id.us
krickert@latah.id.us

Latah County Planning Commission
¢/o Michelle Fuson, Director
Planning and Building Department
Latah County

PO Box 8068

Moscow, ID 83843

pb@latah.id.us

Re: Comments on Input to Comprehensive Plan Update, Other Issues

Dear County Commissioners and Planning Commission members:
The following is a written summary and amplification of remarks made at the last

meeting of the Latah Planning Commission with reference to the process of updating the
comprehensive plan.

Language of the Comprehensive Plan

The county comprehensive plan contains two types of statements of note: factual
statements and value expressions.

Example of factual statements from the current comprehensive plan:
Fire services are located in Moscow, Potlatch, Kendrick, Juliaetta, and Bovill.

The Moscow-Latah County Library System consists of seven branches
throughout the county.

Examples of value expressions from the current comprehensive plan:
Minimize commercial strip development.
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Maintain sustainable groundwater resources and prevent of groundwater
quality.

From where the Values of the Comprehensive Plan should
come

Please note that the county comprehensive plan applies only to the unincorporated
areas of the county. Incorporated areas have their own comprehensive plan.

Input on factual matters including water resources, soils, productivity, etc can come
from anyone, including experts or others with specific knowledge regardless of their
geography. However, the weight given this kind of testimony ought be determined by
credentials or experience of those submitting testimony, which credentials and/or
experience would demonstrate the likelihood of the correctness of the testimony.

More importantly though, the county comprehensive plan is designed to reflect the
values of those living or owning real property within its jurisdiction, the unincorporated
areas of the county.

Therefore, in designing and/or amending the comprehensive plan, to discover the
values of those under its jurisdiction, only the input of those under its jurisdiction
should be given weight, to wit, those that reside in, or own real property in the
unincorporated areas of the county.

It's not rocket science to know that many of the values of the majority of those who
choose to live in the countryside (unincorporated areas) are very different from those
who chose to live in cities (incorporated), particularly with regard to water and other
natural resources, wildlife, land use, and privacy. It is the values of the former, not the
latter, that belong by law in the comprehensive plan.

In the areas of unincorporated lands within the areas of impact surrounding incorporated
areas, citizen input on these areas are to be given on the comprehensive plan enacted
for the specific incorporated areas.

The Idaho legislature should not give preference to input from California, Oregon, or
Washington, if that input conflicts with that of Idahoans. The constitutional duty of the
Idaho legislature is to consider Idaho citizens first, not to those of other states and not
to special interest groups.

Correspondingly, the statutory duty of the Latah County Planning Commission is to enact
legislation in the interests of and reflecting the values of those living in or owning real
property in the unincorporated areas, and not those living in the incorporated areas.

One example: Most realtors live in the incorporated areas of Latah County.
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The goal of realtors in general is to list and to sell as many properties as possible, hence
realtor values generally tend to support much more land division and division of land
into smaller parcels than the values of the majority of those actual living in the
unincorporated areas.

Further, if recent experience is any guide, realtor values fail to consider the needs,
natural resources available to, and life style of residents currently living in the
unincorporated areas.

Therefore, input from realtors not living in or nor owning property in the unincorporated
areas of the county should not only receive no weight, but the planning commission
needs to guard itself very carefully from giving any kind of accommodation to or special
treatment to them.

The same as above can be said of land speculators who own land in the unincorporated
areas, but do not dwell on that land. Recent experience has clearly demonstrated that
almost all land speculators looking to divide/develop land in the unincorporated areas
upon which they do not dwell have very little, if any, regard for the values, supporting
natural resources, and well being of those residents the development would adversely
impact.

Although land speculators owning land in the unincorporated areas on which they do not
dwell should have some weight given to their testimony, in my opinion that weight
should be far less that that given to those that actually reside on such land.

The reasoning for this opinion is as follows:

The over-rule again is, the comprehensive plan should reflect the values of those
living in or owning property in the unincorporated areas, and not the values of
any one else,

A very important aspect of the county comprehensive plan and the resulting county
zoning ordinances is that one of its main purposes is to protect the property, property
values, supporting natural resources, and lifestyle of those already living in the
unincorporated areas.

Land speculators do not have an automatic right to a return on their investment as some
speculators argue. Investments always have risks. When making an investment in land
for future division and profit, the investors ought to weigh the risks and rewards of that
investment.

If they invest in land where further division is contrary to the existing comprehensive
plan elements and/or existing zoning ordinances, the planning/zoning commissions have
no obligation to protect the speculators' investment by changing and/or stretching the
ordinary language interpretation of the plan/ordinances.

Quite the contrary.
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Repeat: A very important aspect of the county comprehensive plan and the resulting
county zoning ordinances is that one of its main purposes is to protect the property,
property values, lifestyle, and supporting natural resources of those already living in the
unincorporated areas.

To recap:

The weight of given to the testimony on the values in the comprehensive plan from
those not living within the jurisdiction of the plan, the unincorporated areas of the
county, should be zero.

The weight of given to the testimony on the values in the comprehensive plan from
those land speculators who own land in the unincorporated area but do not reside there
should be considerably less than the weight given to those who actually reside there and
whose property values, lifestyle, and quality of life depend on maintaining the integrity
of and the supporting natural resources found in their neighborhoods.

Suggestions

If the planning commission and/or the county commissioners agree with the above, then
at all future occasions where input is heard or written/other media input is received,
then those giving such input ought be required to state whether they live or own
property in the unincorporated areas or not. If they own property but do not reside
upon it, they ought be required to state whether they intend to reside on such property
and/or intend to divide it further for profit.

This sounds a bit draconian. However, I cannot think of any other way to prevent the
values found in the comprehensive plan from being contaminated by the desires of
those living outside its jurisdiction or with interests adverse to those living in that
jurisdiction, the unincorporated areas of the county.

Further, I urge, as I am sure that all of my neighbors also do, that explicit protection is
given to current residents of the unincorporated of the county by including language
similar to that cited just below, and that similar language be added to the current zoning
language.

"The Latah County Planning Commission, the Latah County
Zoning Commission, and the Latah Board of County
Commissioners recognize the changing residential patterns in
Latah County. It is known that more and more clustered and
scattered residential development is occurring in rural areas
once mostly open space. The Commissions and Board recognize
that the primary financial assets of most families are found in
their investment in their homes and land, in the lifestyle inherent
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in the location of their homes and land, and the local natural
resources necessary to sustain such.

Accordingly, the Commissions and the Board find that an
extremely important part of its duties consists of protecting the
enormous amount of financial assets inherent in its citizens'
homes and land holdings, protecting their lifestyles, and
protecting the natural resources supporting such.

Therefore, it shall be the policy of the Latah County Planning
Commission, the Latah Zoning Commission, and the Board of
Commissioners of Latah County that in all planning and zoning
matters where significant conflicts arise between any
development and any existing county residential uses, especially
where those impacts would have adverse financial and lifestyle
impacts on the existing residents, their successors, and on the
supporting natural resources, such conflict shall be resolved in
favor of the existing residential uses."

I also hope that when planning commission members finally complete a first draft of the
proposed changes to the comprehensive plan, that a number of informal
hearings/workshops are held to discuss and possibly to make changes to the first draft
before a final draft is set for the first formal public hearing.

One reasons for this hope/request that the minutes of the Planning Commission for the
last few months have not contained enough information for those who wish to discover
and understand the thinking and direction of the Planning Commission. Another reason
is that once the thinking and direction of the commission is known through the first
draft, the commission, being human and therefore not immune from error, needs to
hear viewpoints to what they have contingently proposed before such proposal becomes
relatively set in concrete and minds become less flexible.

Thank you for your careful consideration of my remarks.

/s/ Wayne A, Fox

Wayne A. Fox
1009 Karen Lane
P.O. Box 9421
Moscow, ID 83843

(208) 882-7975
waf@moscow.com
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March 15, 2009

From: Kyle Hawley
1052 Lewis Rd
Moscow, ID 83843

Re: RZ 780: Lewis/Foothill Roads

To:  Latah County Commissioners:

My wife Lisa and I have lived at this location since 1974. We have farmed in Latah County 1978. Our land
borders the 135 acres owned by the applicants on two sides (approximately % mile for each side). We oppose
the proposed rezone for the following reasons:

1.

Our home depends on a natural spring fed cistern type well. We believe that the drilling of wells and
the water use associated with the proposed homes will put our water supply at great risk. We also
have three other natural springs on our property that supply water to two ponds. One pond supplies
water for livestock and for the irrigation of our lawn and garden. Both ponds are used by wildlife
and recreation, and most likely will someday be used for fire suppression. One spring is
undeveloped. We believe that the drilling of four or more wells (the wells will most likely all be up
slope from our water sources) will very likely serve as a zone of interception severely impacting
these natural springs.

. We believe that the application is in direct conflict with the first objective of the Latah County

Comprehensive Plan. ...The objective is for: the preservation of agricultural and forest land uses to
ensure the continued viability of agriculture and forest based economy in rural Latah County. We
believe that this zone change would be in direct conflict with the spirit of the Comprehensive Plan
and would ignore the will of the majority of the citizens of Latah County.

We believe the application does not meet the five rezone criteria of the Latah County Land Use
Ordinance as stated in section 6.01.02. They read as follows:

A. The rezone is in accordance with the goals and policies of the Comprehensive Plan.
...It is not. It does not meet the first objective as stated above.

B. The rezone, and the uses it permits, shall not be detrimental to or incompatible with
the surrounding area, and the uses permitted in that area. ...The rezone uses are
detrimental and incompatible with the agricultural uses. Dust, noise, spraying of
pesticides, etc. associated with agricultural practices often conflict with residential
dweller’s expectations. Houses built in the middle of an agricultural landscape
exacerbate these conflicts as well as often limit the farmer’s crop and agricultural
management choices and reduce field efficiencies.

C. The rezone must provide some public benefit that exceeds any costs imposed upon
the public. ...What public benefit does the rezone bring that out weighs the risk to
water quantity and water quality (wells/groundwater interaction; and concentrated
flows off the buildings and roads onto fields and into county road drainages) and
the conflicts and incompatibility with surrounding agricultural uses? There are
currently more that one hundred parcels of land for sale in Latah County. Many
opportunities exist for people to build homes on parcels of land. The only benefit is
monetary, for the applicants.




D. The rezone shall not impose a significant burden to any public services. ...More
people in the rural sector equates to more services required. (Road maintenance,
police services, fire protection etc.) One could try to argue that that a few homes are
not a significant burden however, every new home adds to the cumulative effect of
an ever increasing demand for more public services.

E. The rezone shall not be a spot zone. ...The rezone is a spot zone. The proposed
zone change is completely surrounded by an actively farmed agricultural landscape
and the agriculture/forestry zone.

4. The application states that the land to be rezoned is comprised of less productive agricultural land.
This is not correct. The land consists of two soils; they are classified as Southwick, and Larkin. The
two soils are very common agricultural soils in Latah County. I farm several hundred acres of these
soils. These soils produce profitable crops for many farmers of the eastern portion of the Palouse
prairie. I certainly would agree with the Comprehensive Plan’s classification of these soils as
productive. (Section 8.01.02 of the Latah County Land Use Ordinance). The specific rezone
proposal is for a broad rolling ridge line that probably yields comparable to the average yield of the
remainder of the field. The fact that the land has been continuously farmed for at least eighty years
(probably 125 years) proves that the land is productive and profitable.

5. The applicant/developer purchased the land knowing that it had just been rejected for the same type
of zone change proposal as what they are currently asking for.

6. The applicant tries to “green” the proposal by stating that a portion of the remaining land will be
transferred into a conservation use and the other remaining land will ‘most likely” remain in an
agricultural use with the exception of wells and roads. ...The land is already protected in a “green”
use (agricultural production) via the existing agriculture/forestry zone. The applicant is in reality
asking for a portion of the land to be “unprotected”.

7. 1f the zone change is approved this will set a precedent establishing that the Comprehensive Plan is
conveniently manipulated (zones changed) so that agricultural land throughout Latah County can be
easily be taken ouit of production and the land used for housing..

8. The passage of the zone change, as it sets the above mentioned precedent, would not only invite
more development which increases farmer/residential conflicts, and increased public service costs,
but would directly cause land values to rise. The higher land values result in the inability of young
farmers (and future generations of farmers) to purchase agricultural land and also for existing
farmers to purchase land from landlords or from those that inherit agricultural lands.

9. Most of us agricultural producers in Latah County have invested in conservation management tools
and techniques to conserve our soils for the future; to produce food for future generations. Why do
we promote land stewardship but at the same time allow farmland destruction for houses? How do
we (as this current living generation) justify destroying farmland for the sake of a few privileged
people. What will be the price paid by future generations for our shortsightedness?

10. This generation and future generations of people need every acre of farmland if we are to be less
dependent on foreign oil and more reliant on farmland to provide food, fiber, and fuel.

Thank you for your consideration.




Kyle Hawley & Lisa Hawley
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