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Water Solutions, Inc.

Memorandum

To:  Kurt Reimer / City of Dayton
Sue Hollis/ City of Dayton
Denny Muchmore, P.E./West Tech Engineering

From: Jeff Barry, R.G., CWRE / GSI Water Solutions
Matt Kohlbecker / GSI Water Solutions

Date: July 7, 2008

Re:  McDougal Wells No. 1 and No. 2 MPA Sampling Report

Introduction

This memorandum documents the methods and results of microscopic particulate analysis
(MPA) sampling of groundwater at McDougal Wells No. 1 and No. 2, located in Dayton,
Yamhill County, Oregon. The scope of this work was presented in the November 15, 2007,
scope and budget proposal (GSI, 2007), and included:

* Collection of MPA samples from McDougal Well No. 1 and McDougal Well No. 2,
* Analysis of the MPA samples at Energy Laboratories (Casper, Wyoming), and

* Preparation of a memorandum summarizing MPA analysis results and
recommendations.

The purpose of MPA sampling was to evaluate whether the McDougal wells are under the
direct influence of surface water associated with an unnamed creek located approximately 350
feet east of the wells. Additionally, the Department of Human Services (DHS) requested that
MPA testing be performed at the McDougal wells.

The City of Dayton’s (City) water supply consists of groundwater wells and springs. Two
groundwater wells (i.e,, McDougal Well No. 1 and McDougal Well No. 2) are located
approximately 350 feet west of an unnamed creek, as shown in Figure 1. DHS is concerned that
the McDougal wells may be under the direct influence of surface water. Therefore, the City
retained GSI Water Solutions (GSI) to perform MPA testing at the McDougal Wells, and based
on the results of the MPA, to evaluate whether the wells are under the direct influence of
surface water.
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likely to produce a surface water connection with the wells, and consists of filtering at least 500
gallons of well water with a 1 micron filter at a low flow rate. After filtering, the filter is
submitted to a laboratory for examination of microscopic particulates that are commonly
associated with surface water, including:

MPA sampling is performed at a time of year (i.e., winter/spring rainy season) that is most

e pellets (i.e., sediment),

¢ primary particulates (i.e., coccidian, giardia, diatoms, algae, insect larvae, rotifers, and
plant particulates), and

* secondary particulates (i.e., amorphous debris, crystals-minerals, plant pollen,
nematodes, crustacean, amoeba, and ciliates-flagellates).

Following microscopic particulate identification, a risk factor is assigned to the groundwater
well in accordance with Environmental Protection Agency (EPA) (1992) guidelines. The risk
factor is either low, moderate, or high, and indicates whether a well is under the direct influence
of surface water.

Background

Figure 1 shows McDougal Wells No. 1 (YAMH 5280) and McDougal Well No. 2 (YAMH 465),
which are located in Section 9 of Township 4 South, Range 3 West. Construction details of the
wells are summarized in Table 1 below. Both wells are completed in basalt of the Columbia
River Basalt Group.

Table 1
Construction Details - McDougal Wells No. 1 and No. 2

Well ID i
Drilled (feet bgs) (feet bgs)
McDougal Well No.1  YAMH 5280 1949 209 92-209
140 - 150
McDougal Well No.2 ~ YAMH 465 1970 219 189 - 219
NOTES:

OWRD = Oregon Water Resources Department
bgs = below ground surface

Regulatory Background

The DHS, Public Health Division has had concerns that the McDougal wells are under direct
influence of surface water. Community water systems being supplied by groundwater under
the direct influence of surface water (GWUDI) must meet additional disinfection and filtration
requirements. GWUDI specifically refers to groundwater sources where conditions are such
that pathogens, such as Cryptosporidium or Giardia lamblia, are proven or likely to travel from

55 SW Yamhill Street, Suite 400 Portland, OR 97204  P:503.239.8799  F:503.239.8940 info@gsiwatersolutions.com  www.gsiwatersolutions.com
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nearby surface water into the groundwater source. For a groundwater source be potentially
under the direct influence of surface water, the groundwater source must be;

1) Within 500 feet to a surface water source,
and either

2a) Have shown a source-related presence of coliform bacteria (a surrogate indicating
surface water influence),

or

2b) Have an inadequate grout seal or no impervious aquifer barrier.

During the past several years, the City has exchanged correspondence with DHS regarding
whether the City’s water sources are potentially under the direct influence of surface water. In
September 2004, the DHS issued a Source Water Assessment Report for all of the City’s water
sources. This report, which was mandated by the EPA and the Safe Drinking Water Act, was
intended to assess the relative threat of contamination from human activities and from surface
water influence. The DHS report made the following observations about the McDougal wells:

>

>

Because no record of the casing seal construction is available, the well seal is considered
inadequate at McDougal Well No. 1.

Because insufficient cement was placed in the annular space between the well casing
and borehole wall, and because casing does not extend to the top of basalt, the well seal

is considered inadequate at McDougal Well No. 2.

The McDougal wells are considered susceptible to viral contamination.

Because the McDougal wells are within 500 feet of the unnamed creek, and the grout seals at the
wells are potentially inadequate, DHS considers the wells to be potentially under the direct
influence of surface water. The DHS report did not mandate that improvements be made or
require the City to implement a source water protection plan (because this is voluntary).
However, the City wished to further evaluate the potential for the McDougal wells to be under
the direct influence of surface water using MPA.

Our assessment of the McDougal wells and the likelihood that they are under direct influence of
surface water is presented in the following section.

MPA Sampling Results

MPA sampling was conducted in the spring of 2007 and 2008 to evaluate the potential for
McDougal Wells No. 1 and No. 2 to be under the direct influence of surface water. The
unnamed creek nearby the McDougal wells is ephemeral, and only contains water during the
wet season (approximately October through May). Because evaluation of whether the
McDougal wells are under the direct influence of surface water requires that the surface water
body contains water, City staff confirmed that water was present in the nearby creek before,
during, and after sampling.

55 SWYamhill Street, Suite 400 Portland, OR 97204  P:503.239.8799  F:503.239.8940 info@gsiwatersolutions.com  www.gsiwatersolutions.com
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In April 2007 and May 2008, GSI and City staff filtered groundwater from McDougal Well No. 1
and McDougal Well No. 2 for MPA analysis. Prior to sampling, the wells were pumped for

approximately 4 hours to assure that the samples were representative of aquifer water quality.

Groundwater geochemical parameters were recorded during puring, and are shown in Table 2
for both the April 2007 and May 2008 sampling events.

Table 2
Groundwater Geochemical Parameters — McDougal Wells No. 1 and No. 2
’ Temperature Conductivity
Well ID Sample Date e (uS/cm) pH
McDougal Well | 24 April 2007 12.70 106 6.39
No.1 20 May 2008 12.78 117 7.16
McDougal Well | 25 April2007 1290 85 6.50
No. 2 20 May 2008 12.84 97 6.88
NOTES
C = Celsius

uS/cm = microsiemens per centimeter

MPA sampling was performed with an MPA sampling apparatus, provided pre-cleaned and
disinfected by the Energy Laboratories (Casper, Wyoming). The MPA apparatus consists of a
1 micron filter, filter housing, limiting flow orifice, flow totalizer, and tubing for connection to
the water source (i.e., groundwater well). Prior to sample collection, the filter housing, tubing,
and MPA sampling apparatus were flushed with well water for approximately five minutes to
remove any debris. Following the flushing, a 1 micron filter was installed in the filter housing,
and the MPA apparatus was attached to the well sampling port. Water from the well was
allowed to pass through the filter for approximately 24 hours. Following filtering, the filter
was removed from the filter housing using dedicated nitrile gloves, sealed in a Ziploc bag,
placed in an ice-chilled cooler and shipped to Energy Laboratories (Casper, Wyoming) for
analysis. Table 3 summarizes the volume of water filtered, the filtering duration, and average
filter rate for the April 2007 and May 2008 MPA sampling.

55 SW Yamhill Street, Suite 400 Portland, OR 97204 P:503.239.8799  F:503.239.8940 info@gsiwatersolutions.com  www.gsiwatersolutions.com
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Table 3
MPA Sampling Summary - McDougal Wells No. 1 and No. 2
Volume Filterin Average
Well ID Sample Date 5 &

Filtered Duration  Filtering Rate

McDougal Well 24 April 2007 756 gallons  22.2 hours 0.57 gpm 1

No.1 20 May 2008 1760 gallons ~ 26.5 hours 1.1gpm!
McDougal Well 25 April 2007 756 gallons  23.3 hours 0.54 gpm 1

No.2 20 May 2008 610 gallons ~ 26.9 hours 1.5 gpm 2
NOTES

gpm = gallons per minute

1 Filtering rate estimated by dividing total volume filtered by filtering time.

2 Because MPA apparatus stopped filtering, filtering rate was estimated from instantaneous flow
measurements.

Laboratory analytical results from the sampling are provided in Attachment A (April 2007) and
Attachment B (May 2008). The testing performed at each McDougal well showed that the well
water has a total risk factor for surface water influence of 0, which is considered low (see
laboratory reports in Attachment A and Attachment B). Therefore, it is unlikely that the
McDougal wells are under the direct influence of surface water.

Conclusions and Recommendations

Our work indicates that it is unlikely that the McDougal Wells No. 1 and No. 2 are under the
direct influence of surface water because:

Primary particulates giardia cysts, coccidian and insect larvae were not detected in
groundwater from McDougal Wells No. 1 and No. 2. According to EPA (1992),
detection of these primary particulates should be considered evidence of groundwater-
surface water connection. Therefore, primary particulate results do not indicate
groundwater under the direct influence of surface water at McDougal Wells No. 1 and
No. 2.

Secondary particulates plant pollen, nematodes and ciliates-flagellates were detected in
groundwater from McDougal Wells No. 1 and No. 2. According to EPA (1992), these
secondary particulates are ubiquitous in soil and the air, and do not necessarily indicate
groundwater-surface water connection. Therefore, secondary particulate results do not
indicate groundwater under the direct influence of surface water at McDougal Wells
No. 1 and No. 2.

According to EPA guidance, the overall risk of McDougal Wells No. 1 and No. 2 being
under the direct influence of surface water is “low.”

The well seals at McDougal Wells No. 1 and No. 2 appear to be adequate for isolation of
the wells from surface water in the nearby creek.

55 SW Yamhill Street, Suite 400 Portland, OR 97204  P:503.239.8799  F:503.239.8940 info@gsiwatersolutions.com  www.gsiwatersolutions.com
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Because there is a low risk that McDougal Wells No. 1 and No. 2 are under the direct influence
of surface water, we conclude that water filtration systems and additional disinfection are not

noracoswer ~b8 8 o } Al' Ty T varalfe
LICLES5ary at une *\/‘CLVLgaL wells.
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Water Solutions, Inc.

Memorandum

To:

From:

Date:

Re:

Sue Hollis/City of Dayton

Kurt Reimer/City of Dayton
Denny Muchmore, P.E./West Tech Engineering

Jeff Barry, R.G., CWRE/GSI

October 22, 2007

Dayton Springs Report

Introduction

This memorandum presents the results of our assessment of the City of Dayton springs system.
Our scope of work included the following activities:

>

5

A%

Y

Review available information about the City’s spring system.

Visit City springs and inspect and document the condition of the spring and collection
boxes, collection piping, and distribution system to the extent possible.

Determine the source of water to each spring and evaluate the potential to be under the
influence of surface water.

Assist the City with collecting a water sample to be tested for microparticulate analysis
(MPA) methods that will be then used to assess relative risk of surface water influence
indicated by the presence of surface water algae, diatoms, and bacteria.

Identify improvements that should be made to maximize yield and eliminate the potential
for surface water to enter the spring box and collection system.

Prepare a brief technical memorandum describing our findings and presenting our
recommendations.
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According to information contained in the City’s 1994 Water Master Plan, the City developed a
series of springs located in its watershed as a source of water beginning in 1904. Figurelisa
map showing the location of the springs on the south slope of the Red Hills of Dundee. Spring
water is collected from a series of concrete spring boxes that are interconnected by PVC pipe.
The spring water is then conveyed to a small 1900-gallon concrete tank (9'x 7'x 4'deep), then to
a 6,500-gallon concrete tank (24" x 30" x 9’deep), and then to a 12,500-gallon concrete reservoir
(33" x 42" x 9" deep) located adjacent to each other in the watershed. The water is chlorinated at
the chlorination building located off of McDougal Road after it leaves the large reservoir. The
City attempted to provide filtration of the spring water by constructing a sand filter inside the
6,500-gallon tank. This sand filter is not providing the required filtration because most of the
water bypasses the filter without infiltrating. It appears that the filter media does not have
sufficient permeability or there is not enough head over the filter bed. The City is presently
assessing alternatives for repairing or replacing the filter system.

The springs are a result of groundwater discharging from permeable layers between basalt lava
flows and from fractures in the basalt rock. Figure 2 shows a conceptual diagram illustrating
how water flows to the springs. Water discharging from the springs originates from rainfall
falling on the uplands above the springs that percolates through the soil and fractured rock.

Regulatory Background

The State Department of Human Services (DHS), Public Health Division has had concerns that
the springs are under direct influence of surface water. Community water systems being
supplied by springs must meet additional disinfection and filtration requirements if they are
determined to be groundwater under the direct influence of surface water (GWUDI). GWUDI
specifically refers to groundwater sources where conditions are such that pathogens, such as
Cryptosporidium or Giardia lamblia, are proven or likely to travel from nearby surface water into
the groundwater source (springs in this case). For a groundwater source (wells, springs, and
infiltration galleries) to be potentially GWUDI, the source must be:

1) Within 500 feet to a surface water source,
and either

2a) Have shown a source-related presence of coliform bacteria (a surrogate indicating
surface water influence),

- or

2b) Have an inadequate grout seal or no impervious aquifer barrier.

During the past several years, the City has exchanged correspondence with DHS regarding
whether the springs are potentially GWUDI (refer to Attachment A). In April 2002, DHS sent a
letter to the City stating that they believed that there was a potential for the springs to be in
hydraulic connection with surface water and that MPA testing should be done. In September
2004, the DHS issued a Source Water Assessment Report for all of the City’s water sources,
including the springs. This report, which was mandated by the EPA and the Safe Drinking
Water Act, was intended to assess the relative threat of contamination from human activities

55 SW Yarmbill Street, Suite 400 Portland OR 57204 P 503230.874%0 115032358940  infowqeiwatersolutions.com  www.gsiwatersolutions.com
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and from surface water influence. The DHS report made the following observations about the
spring sources:
» The springs are highly sensitive to contamination because the aquifer supplying the
springs is shallow, unconfined (meaning there are no low permeability layers separating
the aquifer from the surface), the spring boxes lack a water tight hatch, screened vent,
and diversion ditches, there is moderate infiltration potential for water from the surface,
and the spring system is old.

» Potential contaminant sources identified by DHS within the spring critical recharge area
(e.g., stables and agricultural activities) pose a relatively moderate risk to the drinking
water supply.

> The springs are considered susceptible to viral contamination.

The DHS report did not mandate that improvements be made or require the City to implement
a source water protection plan (because this is voluntary). However, it is clear that
improvements will be needed. In a June 27, 2006 letter from DHS to the City, DHS stated that
MPA testing was no longer being required because the Source Water Assessment report
concluded that the springs are hydraulically connected with nearby surface water. No specific
rationale for this conclusion was provided; however, we infer that because the springs were
considered to be highly sensitive (for the reasons provided in the previous paragraph), DHS
determined that they are hydraulically connected to surface water. A letter dated October 19,
2006 from DHS to PacWest Engineering acknowledged that they had received the plans for a
slow sand filter system and that the project is approved contingent on the City providing raw
and finished water coliform testing results on a quarterly basis for 1 year.

Our assessment of the springs and the likelihood that they are under direct influence of surface
water is presented in the following section.

Study Results

Spring and Collection Boxes

Figure 3 presents a map showing the location of the spring boxes and collection systems, to the
extent the City has been able to locate them. The map was prepared using a surveyed base map
prepared by Newberg Surveying, Inc. in December of 2004 and using information from our
field visits. The spring box locations should be considered approximate. A total of 11 spring
boxes and 3 collection boxes were identified. Spring boxes typically were placed over spring
outlets and did not have bottoms while collection boxes have a bottom and were used to collect
water into a common pipe. Table 1 presents a summary of construction details and condition
for each spring and collection box. Attachment B contains photographs of all of the spring and
collection boxes.

Spring boxes were typically constructed of poured in place concrete boxes with steel lids. Some
were constructed using a short section of concrete culvert oriented vertically over the spring
outlet. None of the lids were watertight and some were unsecured. Several spring boxes had a
number of 3-inch diameter clay inlet pipes that apparently convey water into the spring box.
Details of how these collection pipes were constructed into the slope were not available. None

55 S Yamhill Sweer, Suitz 400 Portland, OF 97204 PI503.239.878%  B5032398040  infougsiwatensolutions.com  wwwgsiwatersslution
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of the spring boxes appeared to be anchored into the bedrock such that surface water could not

enter through the bottom. A number of the boxes had visible openings at the base between the
concrete and ground surface and there was no indication that surface water was being diverted
away from the boxes. All of the spring and collection boxes contained appreciable amounts of

sediment and roots.

One of the collection boxes (referred to as the Brehman pump house) has a newly constructed
small building over it. This collection box receives spring flow from the upper elevation spring
boxes and has an outlet that allows spring water to flow down slope in a pipe to one of the
lower collection boxes. The Brehman pump house contains a small pump, meter, and pressure
tank. The City allows the neighbor (presumably the Brehamns) to pump spring water to their
property for a nominal water usage fee. At the time of our field visit, we observed rainfall
runoff flowing directly into this collection box.

We were unable to determine where the piping between the spring and collection boxes went;
some appeared to be interconnected while others were not. The collection system conveys
spring water to a small 1900-gallon concrete tank. This tank has a wood roof that is in serious
disrepair. This tank is connected to an adjacent 6,500-gallon concrete tank, which is where the
sand filter is constructed. Water from this tank is then piped to the adjacent large 12,500-gallon
concrete reservoir. Both the 6,500-gallon and 12,500-gallon reservoirs have corrugated metal
roofs. The roofs were not inspected; however, the roof gutters outside and between each tank
where the roofs joined were observed to not be functioning properly. Rainwater was observed
to splash onto the wall of the tanks and then into the tanks in some places. In addition, there
are locations around the front side of the 6,500-gallon tank where the top edge of the wall is
only a few inches above grade. Rainwater falling on the ground or off of the roof can splash
into the tank itself through screens that cover the wooden sides of the structures, between the
top of the concrete tank and the roof.

MPA Sampling

In March 2007, GSI and City staff collected a sample of spring water from within the 12,500-
gallon reservoir and had the sample tested for MPAs at Energy Laboratories, Inc. This sample
location was selected because it represents the aggregate of all of the spring sources prior to any
disinfection or mixing with other sources. Attachment C contains a description of the sampling
procedures. The filter submitted to the lab for testing filtered approximately 1,100 gallons over
a 21-hour period.

The results of the MPA testing are also presented in Attachment C. The testing showed that the
spring water has a total risk factor for surface water influence of 33, which is considered high.

Disinfection and Chlorine Contact Time

While not a part of our study, City staff have told us that there may be a concern about
disinfection and chlorine contact time for a couple of residents who receive water from the
springs pipeline before it reaches town. We were told that one resident along Brahman Road
upstream of the chlorination building receives unchlorinated spring water. A second resident
receives chlorinated spring water but the contact time may be insufficient because they are too
close to the pipeline and chlorination system.

55 SW Yamhill Street, Suite 400 Portland, OR 97204 P SB3230879% [ 503239890 infoegswatersolulions.com
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Conclusions and Recommendations

On the basis of our assessment of the City’s spring system, it appears that most of the City’s
spring boxes are under direct influence of surface water. Building a water filtration system
appears to be best way to eliminate this concern. Consideration should be given to replacing
higher yielding spring boxes and piping and abandoning others due to the condition and age of
the spring boxes. This could result in increasing the yield from the spring system. Trying to
repair the old spring boxes so that they are not under the influence of surface water would
likely not be successful. Some of the spring boxes could be reconstructed to reduce the potential
for collecting surface water; however, it is unclear if the bottoms of the boxes can be adequately
sealed into the underlying bedrock. Furthermore, there is some likelihood that at least a
portion of the flow to the springs is derived from local rainfall falling very near the spring
openings and percolating through the soil, which may not adequately protect the spring source.
For these reasons, the City could spend a substantial amount of money on improving the
existing spring collection system and still have to build a water filtration system because DHS
could still find that the springs are highly sensitive and under the influence of surface water.
There are other methods for collecting spring water, including drilling and installing horizontal
drainpipes that may minimize the opportunity for surface water influence. These methods are
not recommended for the reasons stated previously.

If the City chooses to build a filtration system for the springs, the City should consider making
an effort to capture more water flowing out of the hillside that is presently not being captured
and to improve the ability of the existing system to capture water. This could be accomplished
by building additional subsurface drains in areas where water is discharging at ground surface,
removing sediment and debris from existing spring boxes and collection boxes, and replacing
clogged piping and inlet pipes at the higher yielding spring boxes. We further recommend that
the area around spring boxes that are in proximity to surface water runoff during rainfall events
(e.g., Boxes 1,2,3,6, and Brehman) be regraded to move surface water away from the boxes.

The Brehman box is a particular concern because it is clearly being impacted by surface water
and it is a source of water for the neighbor. While it is not known whether this water is being
used for potable uses, we recommend that the City either discontinue service to this resident or
convey the spring box to the resident and disconnect the box from the City system. If the City
desires to continue using the box, the walls of the box must be extended upward, surface water
rerouted around the box, and a backflow prevention device should be placed on the service to
the neighbor.

Theroofs on all of the reservoirs should be inspected and repaired so that they do not leak or
allow rainwater to enter the tanks. New gutters should be installed. The walls between the
tops of the tanks to just below the roof should be sealed to prevent dirt and splashing rainwater
from entering the tanks.

The chlorination system and chlorine contact time should be evaluated to be sure that there is
adequate contact time between the chlorination building and the first customer.

55 W Varmhull Street, Suite 400 Portlend, OR 97204 P S03.29.8729  F 5072398940  wfosgsiwatersolutions.com  www gsiwalersclutions.com
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ble 1

City of Dayton
Spring System Evaluation

Dil 15 (inches) Evidence of Poteatial
Location Type Description Lengih Widih Depth Candition Surface Water Influence
Concrete box , closed on afl sides including
bottom, two steel lids with no seal, 3" dia. Openings in concrete near top aliow
PVC pipe coming into box, cannot telf where Very Poor, conlains access into box. Lids not sealed.
Box 1 Collection box fiow comes from and where it is going. 91 26 28!sediment and rocls Surface waler drainage within 2 feet.
Concrete box, open botiom over rock, steel
fid with no seal, cannol iell where water Standing water outside of bax.
goes, box full of water, no water movement Waler level inside of box sirmilar to
Box 2 Spring box evident. 54 39 58|Poor outside of box.Inefiective lid.
Cement pipe, open botiom over rock,
observed about | gpm of inflow, discharge
to clay pipes to lower coliection box, stes! lid Standing water outside of box. In
Fax 3 Spring box with no seal. 28 di 28| Poor effective ic. No sesl gt base.
Concrete box, steel lid no seal, litte flow
observed, 3° dia. Clay collection pipes - 11
up slope and 11 downslope, 2 on each side,
Langth of collection pipes unknown. Adequate, contains
Box 4 Spring box Sediment nearly covering pipes. 77 53 56isignifican! sediment Not evident,
Cement pipe, open botlom over rock,
observed about 1 gpm of inflow, one .
discharge pipe observed but don't know No seal at bottom of spring box
Box 5 Spring box where it goes, steel fid with no seal. 28 diameter 49| Poor, ne seat at bottom |ineflective iid.
Cement pipe, open bottom over rack, pipe Very Poor, no seal at
in two pieces and offset, no seal on botlom, bottom, kd inneffective
2" dia. Discharge pipe going downsiope, and sections of pipe are|Observed surface water fiowing
Box 8 Spring box. very litlie flow. 28 diameter 46 separated. through split seclions Ineffective lid.
Concrete box, open botiom on rock, no
botiom seal, 16 - 3" dia. Clay coltection
pipes coming from upsiope and two from Observed surface water flowing into
sides, two steel lids wilh no sea!, observed box through bottorm of box wall, smafll
significant flow from bengaih box, very littie Very Poor. noseal at  |strearn (10 gpm) adjacent o
Box 7 Soring box from coliection pipes. 65 52 59| bottorn, hd inneffective. |nox.Ineffective fid.
Concrete box, has bottom, two tids wth no
seat, 26+ gpm coming tn from up stope in 47
dia. Pipe (from box & and 77), dont know
from where, second 47 dia. Pipe enters box
with less than 2gpm (from box 3 and 47),
grinch dia. Steel discharge pipe takes waler Adequate, contains
Box 8 Collecticn box 1o fower reservoir. 85 56 3gisediment Mot evident.
Concrete box with wood shed built over top, Adequale except
cement botlom, contains sumg pump, opening for door
pressure lank, and 1" service with meter to through foundation
resident upslope, 3" dia. Steel pipe drains aflows surface water io |[Opening for door through foundation
Brehman Cofiection box box and sends water down to City system. 48 48 24 lenter box. allows surface watert to enler box.
Concrete box, closed on all sides; steet tid.
Sides of fioor are lined with clay pipes (10
on north ang soulh; ~4 on west. not sure of Poor, muddy bottom
east side). Very muddy, little water {April Not Not Not and dlay pipes in poor
Box 10 ring box 2007}, ed ed measured |condition. Not evident.
Concrete box, closed on all sides; steel lid
Sides of fioor are lined wilh clay pipes (~§ Poor, muddy bottom
- on north and soulhy; -3 on west, 3 on east). {Not Nt Not and clay pipss in poor
Box 11 Spring box Very muddy, fitfie water (April 2007). ed d Imeasured icondition. Not eviden!.
Concrete box, closed on all sides; steel lid.
Sides of fioor are lined with clay pipes (~10 Poor, muddy botiom
on north; ~6 on south; not sure of west or  [Not Not Not and clay pipes in poor
Box 12 Spring box east). Very muddy, liltle water (April, 2007} d ed condition. Notevident.
Concrete box closed on all sides, stee! lid, Poor, muddy bottom
Waler observed entering box from clay inlet |Net Nat Nat and clay pipes in poor
iBox 13 Spring box piog. measured |measured {measured {condition Nof observed
Concrete box closed on alf sides; steel lid. Poar, muddy bottom
Water observed entering box from clay intet {Not Not ot and ciay pipes in poor
Box 14 Spring box pipe. measured d jeondition Not observed

Refer to Figure 3 for spring box locations.

Spring System Evaluation_w_new springs

1072372007
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Attachment A
DHS Correspondence
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; ! ;regon Department of Human Services

Health Services

Theodore R. Kulongoski, Governor 800 NE Oregon Streef
el 10 0 Portland, OR 97232-2162
October 19, 2000 (503) 731-4030 - Emergency

(971) 673-0405
(971) 673-0457 - FAX
Troy L. Plum (971) 673-0372 - TTY-Nonvoice
PacWest Engineering, PC
1530 Ninth Avenue SE
Albany, Oregon 97322

Re: City of Dayton (PWS #00252)
Slow Sand Filter on Upper Springs (SRC-AB)— P.R. #179-2006

Conditional Approval

Dear Mr. Plum:

Thank you for your submittal to the Drinking Water Program (DWP) of more information on
the previously submitted plans for the new slow sand filter for the City of Dayton (Plan
Review #179-2006). You explained why the filter was plugged and your plans for unplugging
and removing the fines from the filter.

While this project was not required by this Department, the project is approved contingent on
satisfying the following condition: as you mentioned in your letter, you will provide quarterly
raw and finished coliform counts for one year.

If you have any questions, or would desire an alternate format, please call me: (971) 673-0462.

Pete Farrelly,
Regional Engineer Assistant cc:  Kurt Riemer, City of Dayton;
Drinking Water Program Gary VanderVeen, Yamhill HD

"Assisting People to Become Independent, Healthy and Safe”
An Equal Opportunity Employer HHs Wz (008 99






( ;regon Department of Human Services

Health Services

Theodore R. Kulongoski, Governor 800 NE Oregon Street
Portland, OR 97232-2162
June 27,2006 (503) 731-4030 - Emergency

(971)  673-0423
(971) §73-0457- FAX

Kurt Riemer (971) 673-0372 - TTY-Nonvoice

City of Dayton
P.O. Box 339
Dayton, OR 97114

Dear Kurt:

As we discussed on the phone, I have enclosed some information for you regarding the
collection of Microscopic Particulate Analyses (MPA’s). This is required due to a hydraulic
connection with nearby surface water. Since the time the letter was written on April 2, 2002,
we have learned several new things that change the testing requirements. First, based on the
Source Water Assessment done on your system by the Drinking Water Program (DWP), MPA
testing is no longer required on the springs. Also, MPA tests are much more revealing when
taken during a period of high rainfall and runoff.

Therefore, we ask that the City of Dayton collect 2 MPA’s on the McDougal Wells during the
rainy season of 2006-2007. Records show that the wells are in hydraulic connection with a
nearby pond. Samples should be taken during a heavy rain event, or when the pond level is at
its highest. Samples must be taken at least one month apart.

I have enclosed a list of labs that can perform the testing. You may wish to order the
equipment ahead of time, so that when a rain event occurs you will be ready. You will soon

" be receiving a copy of the MPA collection and analysis Consensus Method, the Qrst part of
which contains instructions on how to collect the MPA sample. If you do not receive thisin a
week or so, please let me know. If you have any questions, or would like this information in
an alternate format, please feel free to contact me at (971) 673-0423.

Sincerely,
Km/u‘\ Sally
Kari Salis, PE

Regional Engineer
DHS Drinking Water Program cc: Yamhill County HD

"Assisting People to Become Independent, Healthy and Safe”
An Equal Opportunity Employer HHs 9207 (008 ©F
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City of Dayton GWUDI
April 2, 2002

September 2002) and again next spring (March or April 2003), unless you advise us of a
more appropriate schedule.

In the context of a drinking water source protection program, I would like to emphasize the
susceptibility of your groundwater sources to any contaminants that exist now or could be
introduced into the pond or creek. If a spill occurs near these sources, it is possible for the
pumping action of the wells to draw the contaminants into the aquifer. Once there, these
contaminants may continue to impact your wells and springs for some time. We suggest
that you implement a contingency plan that would provide for the shutdown of the well and
or spring in the event of a release until the risk of the contaminant is gone.

The current data that you have collected regarding a hydraulic connection between the
surface water and the source of your drinking water provides an opportunity for your to
begin the development of a Drinking Water Protection Program. Drinking water protection
provides a measure of security regarding future water quality from your source. Please
contact Dennis Nelson at (541)726-2587 for further information.

Thank you for your cooperation with the Direct Surface Water Influence program of the
Surface Water Treatment Rule. I look forward to reviewing the results of the Microscopic
Particulate Analyses. Please do not hesitate to contact me if you have any questions.

Sincerely,

Kari Salis, PE
Regional Engineer
Drinking Water Program

cc:  Yamhill County HD
Kurt Putnam, DHS-DWP



Oregon Department of Human Services

Health Servier
Drinking Water Program
444 A Street
Springfield, OR 9747
(541) 726-2587 Ext._2/
FAX (541) 726-2596
TTY-Non Voice (503) 731-4031

Theodore R. Kulongoski, Governor

September 17, 2004

Sue Hollis

City of Dayton

P.O. Box 339

Dayton, Oregon 97114

Dear Ms. Hollis:

The respective Drinking Water-related Programs of the Department of
Human Services (DHS) and the Department of Environmental Quality
(DEQ) are pleased to transmit the accompanying Source Water
Assessment Report for the City of Dayton’s groundwater-derived Public
Water Supply to you as the system’s representative. The document
provides the system with a map of the Drinking Water Protection Areas for
the water system’s wells and springs, an inventory of potential contaminant
sources, a susceptibility analysis for the water system’s drinking water
supply and a discussion of the potential use(s) of the report.

As mandated by the 1996 Amendments to the Safe Drinking Water Act, the
report provides the water system with the data necessary to develop a site-
specific plan for protecting the system’s future drinking water resources if
they choose. It is also hoped that the report will provide sufficient
information about groundwater in the region so that the water system and
County are able to make land use decisions in a manner consistent with
protecting the resource.

With respect to land use decisions, it is important to understand that the
boundaries of the drinking water protection area shown on the
accompanying maps represent our best professional judgment based on
the information available to us at the time. Although we are confident that
the area delineated in fact represents the bulk of the capture zone for the

" Assisting People to Become Independent, Healthy and Safe”
An Equal Opportunity Employer
IF YOU WQULD LIKE THIS IN ALTERNATE FORMAT, PLEASE CALL DENNIS NELSON AT (541) 726-2587 EXT. 21 %



Sue Hollis
09/17/2004
Page 2

system’s wells and springs, it should be understood that, given the
uncertainties in the data used to determine the area, it is possible that
some groundwater may enter the capture zone from outside the illustrated
boundaries.

The DHS and DEQ have an interest in providing technical assistance to
your system as you develop your Drinking Water Protection Plan. You may
contact Sue Gries (DEQ) at 503-229-6210 or me at 541-726-2587 ext 21 if
you have any questions or comments.

I have included suggested language to be included in your hext Consumer
Confidence Report regarding the Source Water Assessment. Please edit
as you see fit.

Sincerely, M_\
%RG 1224

Groundwater Coordinator

Enclosures

C: Yamhill County Environmental Health Department




Health Service
rinking Water Program
444 A Street
Springfield, OR 97477
(541) 726-2587 Ext._21
FAX (541) 726-2596
TTY-Non Voice (503) 731-4031

Oregon Department of Human Services

Theodore R. Kulongoski, Governor

J

i

September 13, 2004
To: City of Dayton

From: Dennis Nelson
Drinking Water Hrogram

Subject: Reporting Completed Source Water Assessment in your CCR

As you are aware, the Safe Drinking Water Act requires that all community water
systems distribute a consumer confidence report to their customers by July Ist of
each year. Questions regarding the specific requirements surrounding the CCR can
be addressed to Dewey Darold at 503-731-4010. The purpose of this letter is to
offer you language for your CCR as related to the Source Water Assessment
programni.

As part of the Source Water Assessment program, you have received a completed
Source Water Assessment Report for your drinking water source. The EPA has

indicated that if the Source Water Assessment has been completed for a water
system, the CCR must notify consumers of the availability of the report and the
means to obtain it. In addition, a brief summary of the Source Water Assessment
results should be included in the CCR using language provided by the Drinking
Water Program or written by the water system operator. Therefore, I have
suggested some language below for inclusion in your future reports. It is also my
understanding that you are required to supply the name of the aquifer from which
you are deriving your water which I’ve also included below. If you have any

questions, please feel free to contact me at 541-726-2587 ext. 21.
Suggested Statement for Consumer Confidence Report

The 1996 Amendments to the Safe Drinking Water Act require that all states
conduct Source Water Assessments for public water systems within their

" Assisting People to Become Independent, Healthy and Safe”
An Equal Opportunity Employer
[F YOU WQULD LIKE THIS IN ALTERNATE FORMAT, PLEASE CALL DENNIS NELSON AT (541) 726-2587 EXT. 21 %
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boundaries. The assessments consist of 1) identification of the Drinking Water
Protection Ares, i.e., the area at the surface that is directly above that part of the
aquifer that supplies groundwater to our well(s), (2) identification of potential
sources of pollution within the Drinking Water Protection Area, and (3)
determining the susceptibility or relative risk to the well water from those sources.

The purpose of the assessment is to provide water systems with the information
they need to develop a strategy to protect their drinking water resource if they
choose. The respective Drinki g Water Programs of the Departments of Human
Services and Environmental Quality have completed the assessment for our
system. A copy of the report is on file at the water system’s office.

Regarding the Source Water Assessment Report

The City of Dayton’s water system draws water from two separate aquifers, a
confined sand and gravel aquifer within the Willamette Lowland Aquifer that
supplies the Palmer, Ferry Street and Flower Lane Wells and from a confined
layered basalt aquifer of the Columbia River Basalts that supplies the McDougal
Wells and the Springs. Assessment results indicate that the water system would be
moderately to highly susceptible to a contamination event inside the identified
Drinking Water Protection Area. The presence of several high- and moderate-risk
potential contaminant sources within the protection area was confirmed through a
potential contaminant source inventory. Under a “worst case” scenario, where it is
assumed that nothing is being done to protect groundwater quality at the identified
potential contaminant sources, the assessment results indicate that the water system
would be highly susceptible to several of the identified potential contaminant
sources. In addition, the assessment results indicate that, at this time, the water
system is not considered susceptible to viral contamination at the Palmer and
Flower Lane Wells, but is considered susceptible at the Ferry Street and McDougal
Wells and the Spring Sources.
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Department of Human Services
Health Service

BRARNIEeT N
VU INED UTEZ0N Streev

Portland, OR 97232-2162
(503) 731-4030 Emergency
(503B1-4317

FAX (50331-4077
Bruce Bilodeau TTY-Nonvoice (503) 731-4031
City of Dayton
P.O. Box 339

Dayton, OR 97114
Dear Bruce:

The Drinking Water Program has re-reviewed the data that you submitted relating to the
potential of the McDougal Wells and Springs at the City of Dayton being in hydraulic
connection with the surface water source (Pond near well and Miller Creek). This review,
first done in 1996, consisted of a statistical evaluation of that data to determine: (1) the
significance of the variation observed in the parameters measured in the groundwater
sources, (2) the determination of the extent, if any, of the correlation between a given
parameter in the groundwater sources and the nearby surface water, and (3) the significance
of that correlation. This evaluation was accomplished in conjunction with information in
the files regarding your system. The results of the statistical analysis are given on an
accompanying page.

You were previously notified that additional data was needed to make a decision as to the
hydraulic connection. However, we have now decided that the data already collected (9
months) is sufficient. Analysis of the data shows that the well and spring are in
hydraulic connection with the pond and creek respectively. Consequently, Microscopic
Particulate Analyses (MPAs) must be taken. States from EPA’s Region 10, i.e., Alaska,
Idaho, Oregon, and Washington have developed a consensus approach as reflected in the
enclosed flow chart. Also included with this mailing is a copy of the MPA protocol as
developed by the EPA, along with a list of laboratories in the West that have completed a
training in MPAs.

Summarizing the MPA requirement, the Region 10 states have determined that at least two
MPAs are required if a system is in hydraulic connection with a surface water source. If the
hydraulic connection appears to be continuous, as in this case, one of the MPAs should be
scheduled during or near the end of the high precipitation / high runoff period of the year
and the other during a high demand part of the year. We would expect, therefore, that you
will schedule the particulate analyses in the late summer of this year (August/

Assisting People to Become Independent, Healthy and Safe
= An Equal Opportunity Employer 226
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September 2002) and again next spring (March or April 2003), unless you advise us of a
more appropriate schedule.

In the context of a drinking water source protection program, I would like to emphasize the
susceptibility of your groundwater sources to any contaminants that exist now or could be
introduced into the pond or creek. If a spill occurs near these sources, it is possible for the
pumping action of the wells to draw the contaminants into the aquifer. Once there, these
contaminants may continue to impact your wells and springs for some time. We suggest
that you implement a contingency plan that would provide for the shutdown of the well and
or spring in the event of a release until the risk of the contaminant is gone.

The current data that you have collected regarding a hydraulic connection between the
surface water and the source of your drinking water provides an opportunity for your to
begin the development of a Drinking Water Protection Program. Drinking water protection
provides a measure of security regarding future water quality from your source. Please
contact Dennis Nelson at (541)726-2587 for further information.

Thank you for your cooperation with the Direct Surface Water Influence program of the
Surface Water Treatment Rule. I look forward to reviewing the results of the Microscopic
Particulate Analyses. Please do not hesitate to contact me if you have any questions.

Sincerely,

kw\/{,\s ey

Kari Salis, PE
Regional Engineer
Drinking Water Program

cc:  Yamhill County HD
Kurt Putnam, DHS-DWP



Analysis of Water Quality Data
Hydraulic Connection Evaluation

DWP considers the following to indicate that a potential of a hydraulic connection exists
between groundwater and surface water sources: at least one median monthly value is
statistically different from the others at a 90% confidence level (if variation is greater than
10%) and a correlation coefficient of at least 0.5 exists between the surface water source(s)
and groundwater in any one of the measured parameters that is significant at least at the 90%

confidence level.

Groundwater System & Source:

City of Dayton, McDougal Wells and Springs

Surface Water Source: Pond and Miller Creek
Source Parameter Confidence Correlation Confidence
Level’ Coefficient’ Level*
(variation in gw) (Lag)3

McDougal Temperature 95% (17%) 0.66 (0) 99%

Wells pH 99% (9%) 0.68 (0) 99%

Springs Temperature 99% (17%) 0.71 (0) 99%

pH 99% (11%) 0.68 (0) 99%

1. This number represents the confidence that the median value of at least one month's
measurements are different than at least one other month’s median value. The underlying
assumption is that isolated groundwater will show minimal variations in parameter values.
The higher the percent confidence level, the greater is the likelihood that the differences are

significant.

2. The correlation coefficient can be either + or - and varies fromOto +1.0 or O to -1.0. A
value of 0 represents no correlation whereas a value of +1.0 indicates a perfect covariation.
A negative coefficient still indicates a covariation, but in an inverted sense, i.e, when one

parameter increases the other decreases.

3. The lag interval indicates the time interval between the covariation between the surface
and groundwater. Each lag interval corresponds to the sampling interval, approximately one
week in this case. A lag interval of 0 indicates that a change in the surface water is recorded
within a week in the surface water. A lag of 4 would correspond to a delay time of
approximately 4 weeks, etc..

4. This factor corresponds to the level of confidence at which the correlation indicated by
the correlation coefficient is meaningful (N.S. = Not Significant).
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Attachment B
Spring System Photographs
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View looking SW. Small
collection tank in the foreground,
6500 gallon tank in the
background

Small collection tank. Note poor
roof condition.

6500 gallon tank on right; 12,500
gallon reservoir on left. Gutters
in poor condition. Note potential
for splash to enter tanks.




Lower spring boxes (viewed from

tanka)
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Above ground location of Box 1

Looking inside Box 1




Above ground location of Box 2

Looking inside Box 2

Box 3 — Above ground




f Box 4

Above ground location o
B




Above ground — Box 5

Inside Box 5

Above ground — Box 6




Box 7 — Above ground location

Looking inside Box 7
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Breyman Spring/Upper collection

house




Breyman house/upper collection
house — with surface runoff

Downstream side of Breyman
house/upper collection house

Inside Breyman/upper collection
house




Looking at boxes 10, 11, and 12
from the Breyman/upper

collection house

Spring boxes; from left to right
are 10, 11 and 12.

Looking inside Box 10




ing inside Box 11

Look

inside Box 12

Looking
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Looking at Breyman/u
collection house from Box 12
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Attachment C
MPA Test Results and Sampling Methods
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LABORATORY ICAL REPORT
Client: Groundwater Solutions Ing Report Date: 03/26/07
Project: 107-003 Collection Date: 03/13/07 12:11
Lab ID: C07030671-001 DateRecelved: 03/15/07
Client Sample 1D: Dayton Springs Matrix: Filter

MCL/

Analyses Result Units Qualifiers RL QCL  Method Analysis Date / By
MPA ANALYSIS DATE TIMES
Date-Time Cut and Washed 3/16 1030 Date Visual 03/16/07 10:30 / nmro
Date Examined 3/19/2007 Date Visual 03/16/07 10:30 / nmro
MPA MICROSCOPY SETTINGS
Microsopy-Standard Brightfield YES E-MPA 03/16/07 10:30 / nmro
Microsopy-Phase Contrast NO E-MPA 03/16/07 10:30 / nmro
Magnification-100X NO E-MPA 03/16/07 10:30 / nmro
Magnification-200X YES E-MPA 03/16/07 10:30 / nmro
MPA PELLET INFORMATION
Total Sediment 7500 ul E-MPA 03/16/07 10:30 / nmro
Total Sediment per 100 gal 657.9 ul E-MPA 03/16/07 10:30/ nmro
Fiotation Pellet Volume 100 ut E-MPA 03/16/07 10:30 / nmro
Subfletation Pellet Volume 6400 ut E-MPA 03/16/07 10:30 / nmro
Pellet Size Analyzed 70 ul E-MPA 03/16/07 10:30 / nmro
Filter Color Dk. Brown N/A E-MPA 03/16/07 10:30 / nmro
Pellet Color Dk. Brown N/A E-MPA 03/16/07 10:30 / nmro
Total Volume Analyzed 10.64 gallons E-MPA 03/16/07 10:30 / nenre
Risk Factor HIGH E-MPA 03/16/07 10:30 / nmro
MPA PRIMARY PARTICULATES
Diatoms 87 E-MPA 03/16/07 10:30 / nmro
Diatoms per 100 gal 818 E-MPA 03/16/07 10:30 / nmwro
Diatoms Risk Factor 16 E-MPA 03/16/07 10:30 / nmio
Other algae 134 E-MPA 03/16/07 10:30 / nmro
Other algae per 100 gal 1258 E-MPA 03/16/07 10:30 / nmro
Other algae Risk Factor 14 E-MPA 03/16/07 10:30 / nmro
Insect-Larvae 0 E-MPA 03/16/07 10:30 / nmro
Insect-Larvae per 100 gal 0 E-MPA 03/16/07 10:30 / nmro
Insect-Larvae Risk Factor 0 E-MPA 03/16/07 10:30 / nmro
Rotifers 4 E-MPA 03/16/07 10:30 / nmro
Rotifers per 100 gal 38 E-MPA 03/16/07 10:30 / nmro
Rotifers Risk Factor 2 E-MPA 03/16/07 10:30 / nmro
Plant Perticulates 5 E-MPA 03/16/07 10:30 / nmro
Plant Particulates per 100 gal 47 E-MPA 03/16/07 10:30 / nmro
Plant Particulates Risk Factor 1 E-MPA 03/16/07 10:30/ nmro
Total Risk Factor 33 E-MPA 03/16/07 10:30 / nmro
MPA SECONDARY PARTICULATES
Large Amorph Debris >10 um TNTC E-MPA 03/16/07 10:30 / nmro

Report RL - Analyte reporting limit.
Definitions:  CL - Quality control fimit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Client: Groundwater Solutions Inc Report Date: 03/26/07
Project: 107-003 Collection Date: 03/13/07 12:11
Lab [D: CQ7030671-001 DateReceived: 03/15/07
Client Sample ID: Dayton Springs Matrix: Filter
MCL/

Analyses Resuit Units Qualifiers RL QCL  Method Analysis Date / By
MPA SECONDARY PARTICULATES
Lg Amorph Debris per 100 gal TNTC E-MPA 03/16/07 10:30 / oo
Fine Amorph Debris <=10 um TNTC E-MPA 03/16/07 10:30 / nmro
Fine Amorph Debris per 100 gal TNTC E-MPA 03/16/07 10:30 / nmro
Crystals-Minerals TNTC E-MPA 03/16/07 10:30 / nmro
Crystals-Minerals per 100 gal TNTC E-MPA 03/16/07 10:30 / nmra
Plant pollen 31 E-MPA 03/16/07 10:30 / pmro
Plant pollen per 100 gal 281 E-MPA 03/16/07 10:30 / nnoro
Nematodes 70 E-MPA 03/16/07 10:30 / nmro
Nematodes per 100 gal 658 E-MPA 03/16/07 10:30 / nmro
Crustacea 4] E-MPA 03/16/07 10:30/ nmro
Crustacea per 100 gal 0 E-MPA 03/16/07 10:30/ nmro
Amoeba 4 E-MPA 03/16/07 10:30 / nmro
Amoeba per 100 gal 38 E-MPA 03/16/07 10:30/ nmro
Ciliates-flageliates 0 E-MPA 03/16/07 10:30 / nmro
Ciliates-flagellates per 100 gal 0 E-MPA 03/16/07 10:30 / nmro
Other 42 E-MPA 03/16/07 10:30 / nmro
Other per 100 gal 385 E-MPA 03/16/07 10:30 / nmro

TNTC=too numercus to count
FIELD PARAMETERS
Filtering Rate ~1.7 gpm FIELD 03/16/07 00:00 / nmro
pH 6.77 s.U. FIELD 03/16/07 00:00 / nmro
Temperature 11.8 °C FIELD 03/16/07 D000/ nmro
Total Fiitering Time 21 hours FIELD 03/18/07 00:00 / nmro
Total Volume Filtered 11386 gallons FIELD 03/16/07 00:00 / nmro
Turbidity N/A NTU FIELD 03/16/07 G0:00 / nmro
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:  qCL - Qualily control limit.

ND - Not detected at the reporting limit.



SAMPLE COLLECTION for MPA

(Microscopic Particulate Analysis)*

Sample Collection Parameters

Groundwater samples should be collected at the groundwater source prior
to any blending, disinfection, filtering or other treatment. (If collection at
the source is not possible, the sample will be noted with qualifiers.) To meet
the minimum recommendations of the EPA in the Consensus Method for
Determining Groundwaters Under the Direct Influence of Surface Water
Using Microscopic Particulate Analysis (MPA), two samples should be
collected: one following a heavy rainfall or other critical period (irrigation
season) and the other during the late summer or following an extended dry
period. (If only one can be taken, it should be taken during the spring
snowmelt or after a lot of rainfall) More samples are recommended
whenever the groundwater level is likely to be elevated.

Sampling Equipment and Supplies

1. MPA sampling apparatus (unit):

Mmoo w»

Inlet hose with backflow preventer
Pressure regulator and pressure gauge
Ten inch cartridge filter housing
Water meter registering in gallons
Flow control valve (limiting flow orifice)
Discharge hose

2. MPA sampling supplies

A.

mmo O ®w

Cartridge filter-- teninch, 1 m polypropylene, yarn (string)
wound, nominal porosity

New latex gloves (powder-free)

Whirl pak plastic bags (5.5" x 14") and/or ziploc freezer bags
Cooler, bubble wrap and ice for shipping

Chain-of-custody & sample collection form (pen for filling out)
Waterproof marker for marking whiri-pak

*For determining if groundwater is under the direct influence of surface water.

May 2, 2008
Page 10f 4



SAMPLING PROCEDURE
1. Clean sampling apparatus with a mild detergent and soft brush, rinse
thoroughly with hot tap water foliowed by a DI rinse. (Sampling units
from ELI are cleaned prior to rental.) Any spring box should be
cleaned by scrubbing the walls and removing any debris—the spring
should then be flushed for at least a day prior to sample collection.

2. Connect the sampling unit to the pressure source (or 2-4 Liter/minute
electric or gas pump, if necessary) according to the arrows on the
filter housing. The apparatus assembly (in order from the source):
inlet hose, backflow preventer, pressure regulator, pressure gauge,
filter housing (with filter), flow meter and limiting flow orifice set at
1 gallon/minute (3.8 Liter/minute).

3. Flush the unit (without the filter and limiting flow orifice) for 3-5
minutes to clear out any debris that may be in the line.

4. TIf turbidity, femperature and pH of the sample are fo be taken, do it
after the unit has been flushed. Record the measurements along with
the date, time, location and sampler's name (initials).

5. Record the date, time and gallon reading from the water meter before
and after sampling. Other documentation should include:

A. Name, address, and location of the sample site

B. Samplers name

C. The exact sampling point

D. Water source—spring, dug well, drilled well, artesian well or
other

E. Distance to the nearest river(s), stream(s), irrigation canal(s),
lake(s) or pond(s)

6. To adjust the pressure attach the limiting flow orifice then use the
pressure regulator to adjust the water pressure to 10 psi.

7. Turn off the water, open and drain the filter housing.
Put on clean latex gloves

oo
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Open the filter packaging and carefully, avoiding unnecessary contact
with the filter, put the filter info the filter housing. Be sure the "O"
ring is in place between the filter housing top and the base.

10.Reassemble the filter housing.

11. Turn the water back on slowly, invert the unit to expel all air from the
filter housing. When the housing is free of air and is full of water,
turn the unit to its upright position. Make certain the water pressure
is at 10 psi and the flow rate is one gallon per minute (3.8L/min). This
rate will be the sampling rate for the entire sampling period. The
limiting flow orifice will prevent the flow from increasing to more than
one gallon per minute.

12. Run sampling unit for 8-24 hours in order to filter a minimum of 500
gallons and, preferably, 1000+ gallons.

13. At the end of the sampling time, turn of f the water and disconnect
the hose from the incoming water source. Record the final meter
reading and total volume that was filtered.

14. Unscrew the housing top from the base and pour of f most of the
wafer.

15. Using clean latex gloves (being careful not to touch the filter more
than necessary), remove the filter from the housing and put the filter
into a whirl-pak or ziploc bag. Pour the remaining water from the
housing into the bag with the filter and seal the bag securely.

16. Label the bag with a water proof marker: Sampler's name and
sampling location, date and time.

17.Place bag (with filter in it) into another bag o help prevent leaking
from the filter bag or into the filter bag from the ice in the cooler.

18. Wrap the filter sample bag with bubble wrap or other insulating
material to prevent the filter from freezing on the way to the lab.
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19 Place the wrapped filter bag, appropriate information documentation
(see step #5) and COC (these documents should be in a water-proof
zip-loc back or whirl-pak) and ziploc bags of ice or blue ice (NOT dry
ice) into a cooler. Try to keep the sample filter in an upright position
and take precautions to maintain temperature at 2-5°C and NOT
FROZEN (frozen samples will not be analyzed). Ship to laboratory for
overnight delivery.

20.Discard the inlet hose. If the equipment will be used for more
sampling, wash with hot soapy (mild detergent) water with bleach,
rinse thoroughly with tap water then with distilled water and air dry.
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Water Solutions, Inc.

Memorandum
To: Ross Schultz/Dayton City Manager
Ce: Kris Conway and Pat Jackson/City of Dayton

From: Jeff Barry, R.G., CWRE
Dennis Nelson, R.G. Ph.D.

Date: February 25, 2009

Re: Dayton Spring System Improvements

This memorandum presents recommended improvements to the City’s Spring System in order
to improve and protect the quality of water produced by the springs and delivered to City
residents. These recommendations are made based on our assessment of the condition of the
Spring System.

Background

The City of Dayton receives the majority of its drinking water from its Spring System in the Red
Hills. According to the City’s 1994 Water Master Plan, the City began developing these springs
as a source of water in 1904. Spring water is collected from a series of concrete spring boxes that
are interconnected by PVC pipe. The spring water is then conveyed via two concrete storage
structures to a 12,500-gallon concrete reservoir located in the watershed. The water is
chlorinated at the City Chlorination Building located on McDougal Road after it leaves the large
reservoir. The State Department of Human Services (DHS), Public Health Division has
expressed concerns that the springs are under direct influence of surface water (GWUDI).
GWUDI specifically refers to groundwater sources where conditions are such that pathogens,
such as Cryptosporidium and Giardia lamblia, are proven or likely to travel from nearby surface
water into the groundwater source (springs in this case).

Pathogens such as Cryptosporidium and Giardia lamblia, routinely found in surface water, are
considered acute biological contaminants because of the potential for serious health effects
following a single exposure. Because of this health risk, the federal Safe Drinking Water Act’s
Surface Water Treatment Rule and subsequent revisions require that community water systems
considered GWUDI must supply treatment, consisting of a combination of filtration and
disinfection, to their water supply.
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In April 2002, DHS sent a letter to the City stating that they believed that there was a potential
for the springs to be in hydraulic connection with surface water and that Microscopic
Particulate Analysis (MPA) testing should be done. The results of the MPA conducted by the
City indicated that water from the springs contained sufficient surface water organisms to, in
fact, be classified as GWUDI. In October 2007, GSI staff provided a technical memo to the City
specifically stating that it appeared that most of the City’s spring boxes were vulnerable to the
direct influence of surface water. A visit to the springs on February 12, 2009 by GSI staff
confirmed that observation. During that field visit, GSI prepared a list of high and moderate
priority actions that should be taken to improve and protect the quality of water produced by

the springs.

In 2006, plans were submitted by the City to DHS (Plan Review #179-2006) to provide filtration
of the spring water by constructing a sand filter inside a 6,500-gallon tank in its watershed. This
sand filter, however, is not providing the required filtration because most of the water bypasses
the filter without infiltrating. We understand from discussions with the City that the filter
media does not have sufficient permeability or there is not enough head over the filter bed. In
January 2009, DHS sent a letter to the City asking for an update on the slow sand filter
construction. GSIbelieves that taking immediate steps to reduce the risk of pathogens in the
drinking water is clearly in the City’s best interest. GSI also believes that the DHS will, in the
near future, formally designate the City’s springs as GWUDI and will issue an administrative
order requiring the City to meet the filtration-chlorination treatment requirement.

For this reason and to protect public health, GSI recommends that the City initiate immediate
steps to correct the spring construction-GWUDI issues. To assist the City in developing their
strategy, GSI has prioritized the key elements we believe should be a part of that strategy.

Recommended Spring System Improvements

Following are a list of high and moderate priority actions that should be taken as soon as
possible. Recommended actions considered to be high priority were selected because of the
need to address concerns that have a direct and immediate impact with regard to protecting

human health. The City’s limited funds should first be directed to these actions. The moderate
priority list is also very important but has a less immediate impact on protecting human health.

High Priority

1. The Brehman north spring collection box contributes > 60% of the total spring flow
entering the City system. This box has an opening in the wall of the box at the spring
house door that allows surface water to flow directly into the box during high rainfall
events. The concrete foundation at the door must be raised to prevent this from
occurring. Make sure that all openings in the foundation (e.g., for pipes) are sealed.
Because this box also serves the neighbor, make sure that there is a backflow preventer
on the discharge pipe to the neighbor. For security reasons, this box should be kept
locked. Review the agreement with the neighbor to determine if it is clear that they are
receiving raw, unfiltered surface water that does not meet drinking water standards.
The City should have this agreement in place to limit liability.
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2. Hire a slow sand filter expert to assess the likelihood of ever making the existing system
work, and assuming that it is found to be inadequate, immediately move forward with
an alternate treatment plan. A packaged skid mounted membrane filtration unit may be
suitable to address the problem quickly. Assuming that this system is placed near the
chlorine building at the MacDougal wells, consideration must be given to protecting any
users that are upstream of the filter system. We suggest that Denny Muchmore from
Westech Engineering provide the City recommendations for a suitable water filtration
unit.

3. The old collection house (smallest tank with old roof) is in extremely poor condition and
the roof is failing. There may be old pipe inlets in the concrete foundation that allow
entry of surface water. This small tank is not needed for storage and should be
decommissioned, rather than trying to rebuild it. In the mean time, provide a physical
pipe connection between the inlet and outlet pipe inside the old collection house.

4. At collection Box 1 near the access road that collects water from the Brehman spring box,
build an improved lid or roof that prevents surface water, dirt, and animals from getting
into the box. Consider building a wooden lid that can be lifted in entirety from the top
of the concrete box (it covers entire box). Check the side walls of the box to be sure there
are not openings to the outside. Repair as needed.

5. We understand that at least one resident downstream of the Spring System reservoirs
and upstream of the Chlorination Building does not receive chlorinated water. This
resident should receive chlorinated water with sufficient contact time to provide
adequate disinfection.

6. Chlorination contact time between the chlorination building and City residents should
be checked to be sure that it meets DHS standards.

Moderate Priority

1. Repair reservoir roofs and replace bad sections of metal roofing. Consider rebuilding
roofs to eliminate runoff to the center where gutters are failing.

2. Raise side walls or install sideboards on the two reservoirs using a suitable material that
prevents dirt from splashing into the reservoirs when it rains. Install roof gutters to
reduce splashing.

3. Identify which spring boxes are contributing the most water and remove accumulated
sediment in those boxes. Improve the covers to these boxes so that dirt, leaves, and
animals cannot enter the boxes when the lid is opened.

4. For spring boxes that are found to not contribute significant quantities of water, consider
decommissioning and disconnecting from the spring system in order to minimize
maintenance requirements on the system.

5. Install a flow meter prior to the inlet to the first reservoir (possibly at the same time the
physical connection is made as described in #3 above). Periodically measure flow from
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Ore On Department of Human Services
g Public Health Division

Theodore R. Kulongoski,, Governor Drinking Water Program

g E0YE 800 Nt Oregon Street #5640
X @ v \_E\\g Portland, OR 97232-2162
June 12,2009 W wis oy & (503) 731-4030 - Emergency
. o (971) 673-0191

Christy Ellis, City Manager. L Gity of Dayton (971) 673-0694 — FAX
City of Dzyton L (971)673-0372- Tw-r&nvoice
PO Box 339 G
Dayton, OR 97114 \NE?;E i

N
Re: Follow-up to April 2009 spring source inspection YN 10 \\IED

RECE

Dear Christy:

Thank you and Pat Jackson for your time and assistance on April 14, 2009 during our
inspection of the City of Dayton’s McDougal spring sources. Russ Kazmierczak from the
Drinking Water Program’s Springfield office and Gary VanDerVeen from Yamhill County
joined us as well. The City had requested an informal inspection of the spring sources
because of concerns raised by the City’s consultant.

As we discussed during the visit, there are some significant concerns with the City’s spring
sources. If runoff enters a spring, it can carry contamination that may not be properly treate
before entering the distribution system. The State is currently in the process of adopting the
Groundwater Rule. [ anticipate that our office will have primacy for that rule by early fall.
The rule will allow us to require that significant deficiencies found during a water system
survey be corrected within 120 days from the time the water system receives the survey
report letter or be on an approved schedule for correction.

The City will likely be scheduled for a water system survey in 2010 and at that time, the
deficiencies noted during our informal inspection will need to be corrected in the above time
frame. The City should begin the process of correcting these issues as soon as possible.

The deficiencies that were noted were:

» Not all of the springboxes are constructed such that surface water is excluded. Many
of the springboxes appeared to have significant sediment in them. In particular, the
“green house” at the upper springs area showed significant sediment and leaf debris. It
appears that surface water may be entering the “green house” across the threshold of
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the doorway. One of the spnngbsxes in the lower springs area also showed surface
water intrusion — the water running around the box could be seen coming into the side
of the springbox as well. Root masses were also observed.”

¢ Springboxes do not have overlapping, water tight lids. The lack of overlapping, water
tight lids results in debris and possibly runoff inside the springboxes.

¢ There are no intercepting ditches above the springs to effectively divert surface water.

In their current conditions, the springs may allow runoff to contaminate the water. Towards
the end of our visit, Russ and I discussed two options for the City. The first option would be
to work on bringing the springs up to the construction standards found in OAR 333-061-0050
(2)(b) such that they can be considered groundwater and not subject to surface water
treatment rules.

The second option would be for the City to accept that the spring sources are surface water.
This would mean that the City would be subject to the Surface Water Treatment Rules and
filtration would be required. The City’s slow sand filter would have to be re-evaluated to
determine whether or not it is approved for surface water treatment and is filtering properly.
The slow sand filter project has not completed the plan review process for surface water
treatment in terms of design, flow rate and filtration loading rate. One of the conditions of
the original plan review process is that the City would take raw and finished (filtered)
coliform counts quarterly for one year. The coliform counts are intended to demonstrate that
the slow sand filter is capable of pathogen removal. If the slow sand filter is not capable of
the appropriate log removal, then either the slow sand filter would need to be reconstructed or
the City would have to install another filtration plant.

The City should look at the options and select one. An action plan must be submitted to our
office by August 15, 2009. The action plan must indicate the option that the City chooses, .
and clearly state intended compliance dates for specific steps, including plan review submittal
and full compliance.

During our visit, you asked about funding sources. The Drinking Water Program administers
the Safe Drinking Water Revolving Loan Fund, which provides low interest loans for water
system improvements. More information on the loan program can be obtained at
http://oregon.gov/DHS/ph/dwp/srif.shtml or by contacting Roberto Reyes-Colon at 971-673-
0422.

We also mentioned the Circuit Rider Technical Assistance program, which is available for
your water system to use. I have enclosed a brochure.
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Thank you again for your time. If you have any questions or would like this in an alternate
format, please feel free to call me at (971) 673-0191.

%ﬁgjﬁi\f} //7
Carrie Gentry, EIT

Regional Engineer Assistant
Drinking Water Program

cc:  Gary VanDerVeen, Yamhill County
Russ Kazmierczak, DWP
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September 30, 2010

Carrie Gentry. P.E.

Drinking Water Program
Department of Human Services
800 NE Oregon Street #6640
Portland, OR 97232-2162

RE:  Status on the City of Dayton’s Watershed Springs Action Plan

This letter 1s in response to your letter dated September 16, 2010 regarding the status of the City of
Dayton Watershed Springs Action Plan. As you know, the City conducted the additional water quality
testing on the treated spring water leaving the sand filter, which has since been discontinued per your
request. The City has also completed a number of water system projects that have been required to
maintain the City water supply and increase system reliability and efficiency. These include the
following:

# Installed a new automated Pressure Reducing Station that allows the City of Dayton to
efficiently utilize watershed water in accordance with their water rights permits (completed |
2009).

» Coordinated with Lafayette in the construction of two new wells in the Dayton/Lafayette
wellfield (Well 2 & 5, completed late 2009). These two wells were provided with Variable
Frequency Drives (VFD) on the well pump to maximize allowable withdrawal rates by
matching well flows to recharge rates.

» Coordinated with Lafayette to upgrade an additional existing well (Well 4) in Dayton/Lafayetie
wellfield to VFD control of the well pump similar to the successful configuration on Well 2 &
S {completed September 2010).

» The City is moving forward with the design for VFD upgrades for another of the wellfield wells
(Well 3), with construction anticipated for this winter.

» Replaced leaking water lines in various areas of town (3™ & Oak, 1™ & Main, completed late
2009).

» Coordinated with the Dayten School District for water distribution upgrades required for the
construction of three school projects (completed August 2010).

Our consultant (Westech Engineering) is continuing to work on the Water Master Plan and is plann
to have it completed and submitted to DHS for review by the second week in November (ie. by 11-
L0).
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We have updated the milestone table from the previous Davton Watershed Qprinus Action Plan to
retlect the updated schedule. with milestones and completion dates as requi
probiems in the watershed. See below for details.

red to remedy the noted

~Milestone Date Completed
» Complete Final Draft Water Master Plan. submit 1o the Clry 11-12-2010
& DHS for review and approval. ,
~ Receive comments from the City & DHS. 12-17-2010
~Incorporate comments from the City and DHS and finalize 1-15-2011
the Water Master Plan.
~_Submit final Water Master Plan to DHS for approval 2-15-2011
.~ Receive final Water Master Plan approval from DHS 3-15-2011
# City to apply for funding package for watershed 4-15-2011
nnprovements,
- » City to obtain funding package for watershed 7-30-2011
improvements.
_»_City to authorize design for watershed improvements 8-2-2011
r Start watershed improvement design, ~8-6-2011
__~ Complete topographic survey for the watershed spring area. 8-30-2011
- Compiu S W ‘}tu'sh d improvement design contract t 12-30-2011
“documents and specifications, : !
~  Submit watershed improvement design to the City and DHS 1-5-2012
for review and approval,
-~ Receive watershed improvement design comments from 3-30-2012 ?
I Citv and DHS. ; ;
~ Incorporate comments {rom City and DHS on watershed 4-30-2012 |
improvement design and submit to DHS for final approval.
~ Receive final approval from DHS 5 5-30-2012
_~ Advertise watershed improvement package to bid. 6-15-2012
» Open Bids 5 7-15-2012
» Award Contract 8-20-2012
-~ Start construction of the watershed improvement package 9-1-2012
~_Complete construction of watershed improvement package 12-1-2012
» Begin compliance monitoring < 12-3-2012

Please note the

s
<
o
oy

i

it the milestones and comnéeted dates are based on the general time frames for DHS
document review, public bidding process, and funding package procurement times. [f the DHS review.,
public bidding process. or funding package procurement take longer than pm}c ted per the milestones
above. the completion dates (milestones) for the subsequent tasks will need to be extended 1 by the

additional time as required to account for these longer timeframes.
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City Manager
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f Davton Public Works Director

ce: Steve Sagmiller, City o

W. Josh Wells, Westech Engineering. Inc.

Denny Muchmore, Westech Engineering, Inc.








