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Information is presented below as a supplement to the Predesign Report for Large On-Site Sewage
Systems completed for the community of Packwood, Washington. Addressed in the following report are
various alternatives for the different components of the LOSS system. The alternatives evaluated were
determined based on the chosen service area, previous studies that have been conducted in the area,
general knowledge of and experience with sewer system design, and various other factors. A summary
of the alternatives analysis is presented below.

The purpose of this report is to provide a new analysis and an update of information that has been
previously examined in other studies. These studies include the 2002 Wastewater Facility Plan prepared
by Gray and Osborne, and the Packwood Sewer Facility Plan Summary Report, prepared by Skillings and
Connolly, Inc. in 2010.

The Gray and Osborne Facility Plan was intended to provide a comprehensive analysis of many different
options the community of Packwood may have for a wastewater collection, treatment and disposal
sewer system. Four different service area alternatives, three different collection system types, three
sewage treatment systems and various disposal areas and methods were considered as part of this
study. Two service area alternatives, which included an area with 26 service connections and an
average annual flow of 8375 gpd and an area that would have 62 service connections and deliver an
average annual flow of 20,210 gpd, were concluded to be viable options for the Packwood LOSS system.
The recommended collection, treatment and disposal method for both of these service area alternatives
was a grinder pump low-pressure pumped collection system, a Recirculating Gravel Filter (RGF)
treatment method and disposal to a drainfield located at the Menosha Forest Products Property.
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The purpose of the Skillings Connolly report was to provide a synopsis of the Gray and Osborne Facility
Plan, as well as to compile applicable analytic considerations used throughout each chapter of the
report and to provide current recommendations on how these considerations may be used or changed
in the future. The major conclusions determined by this study, as compared to the Gray and Osborne
report, were recommendations for a service area to provide 60 service connections, with an average
annual flow rate of 37,500 gpd. A pumped collection, using a Septic Tank Effluent Pump (STEP) or
grinder type system, an RGF treatment system and disposal to a drainfield were also recommended as
part of this study.

A thorough cost comparison between these previous studies and current recommendations made by
this study are presented as part of this report. However, it was not within this study's scope to analyze
previous study's assumptions.

Summary of Service Area and Wastewater Design Flow

Much of the effort put into this study was to determine the most ideal initial area of service for the
LOSS. Information from a public opinion survey was used as well as local knowledge and the

selected service area was based on positive initial response from potential users. The focus of the
service area is on the downtown commercial area, due to the higher overall demand and need from
these locations. Residential units were then individually added to the service area, and were chosen
based on feasibility of being able to connect to the system, as well as a desire to be able to connect.
Major commercial establishments including the Cowlitz River Lodge, Peter’s Inn, Tatoosh Food Mart,
Four-U Realty, Blue Spruce Saloon, Packwood Inn, Packwood RV Park and Campground, Assembly of
God, and Blanton’s Market are all included in the proposed service area. An initial outline of the
selected service area includes service to an estimate of 115 units, with 73 residential and 42 commercial
connections included in the service area. See attached exhibit outlining the service area and responses
to past surveys.

To aid in more accurately determining wastewater flows for the service area, water meter readings were
collected and analyzed. Knowledge of the area indicates that Memorial Day and Labor Day weekends
are typically the busiest times of the year in Packwood due to a large flea market that is held over those
weekends. To account for the predicted temporary increase in wastewater flow that would have to be
accounted for in the LOSS design, additional water meter readings were taken over Labor Day weekend
in 2012 for all of the major commercial establishments in the area. Data from 2011 and 2012 for all
users was also analyzed to come up with a peaking factor and to account for a large variation in flow
throughout the year in the design of the LOSS.

A summary of the conclusions from this analysis is presented below:

e Atotal of 115 connections were used in the calculation of wastewater flow. The calculated
overall average annual and design flow for the system is roughly 24,000 gpd; this figure is
consistent with previous studies based on the size of the selected service area.

e Datafrom 2011 and 2012 shows August as consistently being the highest use month, with a
slight peak in use over Labor Day weekend. Using a flowrate of twice the average daily annual
flow (2 x 24,000 gpd = 48,000 gpd) as a maximum daily flowrate sufficiently accounts for this
peak use timeframe and will adequately cover other peaks in usage that occur throughout the
year.
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e (Calculation of an Equivalent Daily Unit (EDU), which is what a typical residential unit uses in a
day, was performed to be able to help scale initial and long term costs based on a user’s share of
total system usage. To calculate an EDU, potential users were separated into residential and
commercial categories. Then, the average residential water use between April of 2011 and
March of 2012 was set equal to one EDU. The EDU for each commercial user was then
calculated by comparing this number to their overall average use. Individual costs can be scaled
to have commercial establishments pay based on their share of use for both initial costs of
system installation as well as future use and operation costs.

e One EDU was calculated to equal roughly 155 gallons per day per unit, with commercial
establishments contributing an average of 2.3 EDUs to the system and the largest
establishments in the range of 3-10 EDUs.

e Atotal number of 171 EDU’s were calculated for the system.

e LOSS systems of this size typically require a minimum of 270 gpd per unit design flow per WAC
246-272B-06150. Given that the calculated EDU is based on actual flow data, it may be possible
to submit a deviation request to the Washington Department of Health to have the minimum
EDU value lowered to the 155 gpd/unit value.

e To meet the peak demand during Labor Day Weekend, the drainfield was slightly oversized to
handle a flow of 53,300 gpd, which is the maximum daily flowrate; this figure was calculated by
adding 2 x the average daily use for residential users, and 1.5 x the maximum monthly flow for
commercial users. An alternative to this would be to install a surge tank to provide additional
storage during peak use.

A summary of flows and EDU’s for the system is provided in the table below.

Average Annual | Maximum Daily | Total Number
Flow (gpd) Flow (gpd) of EDUs
Commercial 12,635 30,620 98
Residential 11,325 22,650 73
Total 23,960 53,270 171

Collection System

A number of collection system types were investigated and evaluated for overall feasibility to serve the
LOSS. These system types include:

e Conventional gravity system
e Vacuum system
e Pressure system, driven by either Septic Tank Effluent Pump (STEP) or grinder pump

Factors considered for each system included design flow rate, service area and collection layout,
topography, system reliability, ease of future system expansion, and initial installation and future
operation and maintenance costs.
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a. Gravity

Gravity sewer systems have a long and proven history of being able to provide a reliable and
economical system for collection and delivery of sewage. The primary advantage of gravity
systems is their reliability and low operation and maintenance costs because of fewer
mechanical parts in the system needing to be maintained and replaced. The topography of
Packwood is such that there is a slight increase in elevation through the middle part of the town,
in the area where the sewer main would be installed. However, looking at the overall layout of
what a gravity system would look like for Packwood, the depth of excavation and the need for
installation of lift stations, and the extra cost associated with these items, does not make a
gravity system prohibitively difficult or unreasonably costly. Also, in past studies, it has been
thought that since the Washington State Department of Transportation would not allow the
closure of Highway 12 to install a sewer system that two sewer mains would have to be run
through the service area, with one on either side of the highway; this was mainly due to the high
cost of needing to bore the sewer line under the highway. Now that directional boring is a fairly
common construction practice, the need for two sewer mains along the highway is not
applicable, thereby eliminating much of the length and cost of sewer main previously thought

to be needed for the LOSS project.

One of the drawbacks of a traditional gravity system is typically higher initial costs than other
systems. A gravity sewer must be constructed on a down gradient minimum slope, and
therefore deeper excavation than is required for other systems is needed for installation. Other
initial costs such as larger diameter pipe and the need for lift stations can greatly increase the
initial costs of a gravity system. However, if the system does not require an excessive number of
lift stations or unreasonably deep excavations, the overall reliability of a gravity sewer typically
provides lower long-term operation and maintenance costs, usually resulting in a lower overall
cost for the project.

The topography of Packwood does not prohibit the possibility of a gravity system, and there
would not be a need to run two sewer mains down Highway 12 to make the system work. The
operation and maintenance costs will be considerably lower than other collections systems,
making the long-term costs associated with this option substantially lower. Because of these
reasons, a gravity type collection system is a viable alternative to consider for the Packwood
LOSS.

b. Vacuum

Vacuum sewer systems can provide advantages over traditional gravity systems. Mains can be
installed at shallower elevations, making future connection to the system and repairs easier
than for gravity sewers. Also, vacuum systems do not require a pump to be installed at every
connection point, which would be a cost savings over typical pumping systems. A vacuum sewer
system can outperform low-pressure sewers utilizing grinder pumps. Power is only required at
the vacuum station, whereas grinder pumps require a power source at each service connection.
Standby power at the vacuum station ensures uninterrupted service during power outages,
whereas standby power is not practical or cost effective for each grinder pump service
connection.
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Among the disadvantages of a vacuum sewer system are the higher operation and maintenance
costs associated with maintaining the vacuum interface valves and vacuum pump station
equipment. A vacuum sewer system requires skilled maintenance personnel, and repair or
replacement of vacuum interface valves is required at periodic intervals and more effort is
involved in maintaining the vacuum and sewage pumps in the main vacuum collection stations.
Vacuum systems can be designed to suit a variety of site conditions but have limited capabilities
for transporting wastewater uphill, 15 to 20 feet being the limit of elevation increase. Since
delivery to the Hanna property will require an elevation increase of roughly 40 feet, a lift station
would likely have to be installed as with the other collection options. Another drawback to the
vacuum system is the need to lease or purchase additional land for placement of the vacuum
station building. The size of a typical vacuum station building is approximately 25-feet by 30-feet
and with setbacks and other planning considerations, the building footprint would fill a typical
lot in Packwood. The building would also have to be located along Highway 12, which may not
be appealing from an aesthetic or environmental point of view.

A vacuum system would be a possibility for the collection component of the LOSS. However,
additional land would likely have to be acquired for the installation of a vacuum station building.
A lift station would also have to be installed to deliver sewage to the treatment and disposal
site. Also, the reliability of these systems over time is much lower than a gravity system, so
operation and maintenance costs are higher. Therefore, a vacuum system is not the
recommended collection choice for the Packwood LOSS.

c. Pressure

A pressurized system, using either individual STEP or grinders as the pumping mechanism, is
another collection option for the LOSS design. Systems of this type are made up of smaller
diameter piping, and can be installed in a much shallower bed than a gravity system. Due to
the smaller pipe needed, shallower excavation depths required and less surface restoration
work involved, initial installation costs for this type of system would be lower than for a
gravity system. Also, like the gravity system, the disruption of Highway 12 would be fairly
minimal, due to the ability to bore under the road. Future expansion of the system would
also be easier with this type of system over the other two.

The main drawbacks to a pressure system are the high individual connection installation costs,
as well as the long-term operation and maintenance costs. It is likely that most or all of the
septic tanks currently in operation in Packwood would not meet current Department of Health
regulations. A LOSS project proposing to use a STEP type collection system would have to show
that each individual septic tank meets current health requirements for use. Therefore, it is likely
that each service connection to the LOSS would need to have the tanks that are currently in use
either replaced or repaired. A grinder type system does not require the use of septic tanks for
operation, but each connection would require a separate grinder pump as well as a holding
tank. Grinder pumps are typically relatively costly due to higher horsepower requirements and
the need for grinding capabilities required for operation. Finally, since there are more individual
components involved with these systems, they are usually less reliable and need individual parts
replaced or repaired more often than what is expected for other types of systems.
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Due to the high cost of each individual connection as well as the likely higher operation and
maintenance costs and the service disruption associated with part replacement and repair time,
a pressurized system is not recommended as the collection choice for the Packwood LOSS.

Treatment and Disposal Location Alternatives

Many sites have been previously examined for treatment and suitability feasibility based on site size, soil
type, slope, proximity to surface water and floodplain and proximity to the most densely developed
areas of town. As part of this study, out of the many sites considered, Lewis County checked with
property owners on interest level to provide a treatment and disposal location for the LOSS. A summary
of sites considered and notes on each site's viability is provided in the table below. A map of these sites
and a previously compiled Site Visit Summary Report are provided as attachments to this report.

Previously Considered Sites

Site Size
ID Owner (Acres) Notes
Michael & Kristin Tucker
1 (previously Plum Creek) 71.74 | Poor soil for disposal
Sufficient area outside of floodplain, not previously
WA State Parks 174.64 | considered further due to need to cross the Cowlitz River.
Sharon Hanna 43.84
No particular reason identified for not considering this parcel
further during previous reports. Later determined to be too
4 William Tribble 35.46 | far from the proposed service area.
5 Dana Jones 35.11 | Wholly within Floodplain, not suitable
6 Bruce & Sylvia Kirkham 40.00 | Not previously considered further due to Hall Creek crossing.
29.21,
17.30,
7 Hampton Lumber Mills 54.95 | Wholly within Floodplain, not suitable
New Potential Sites
Sufficient area outside of floodplain, silt loam may not be
A Sharon Hanna 30.99 | suitable, need field investigation
B Menosha Development 20.00 | Too far from Service Area
C United States of America 29.28 | Too far from Service Area
D Timber Services 23.61 | Too far from Service Area
E State of Washington 90.79 | Sufficient area outside of floodplain, not easily obtained

Using this information, as well as further consultation with property owners, the list of possible sites has
been narrowed down to the two sites described below.

Hanna Property - Site 3

The Hanna Property, Site 3, was identified in previous studies as being a potential site for a
LOSS and still appears to be a suitable site. The landowner has expressed concerns about the
sewage delivery path requiring the elimination of some of the forested areas on the property.
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These concerns have been investigated and it has been determined there is an area clear of
trees to east of the creek that appears to have suitable soils.

Additional coordination with the landowner will be required to determine if this property is
attainable as fee ownership or easement for a LOSS. Other parcels for sale in the area suggest
that the land has a market value of roughly $8000-$10,000 per acre.

Initial nitrate balance calculations show a concentration of 1.13 mg/| nitrate nitrogen at the
drainfield point of compliance (POC), compared to an upgradient ground water nitrate
concentration of 0.25 mg/I. Per WAC 246-272B-06350, if the difference between the initial
upgradient nitrate concentration and concentration at the POC is greater than 2.0 mg/|, then
advanced treatment of the sewage must be applied prior to effluent disposal. Since the
nitrate concentration is shown to be less than this, an advanced treatment system may not

be required at this site. Additional site investigations and consultation with the Department of
Health will be required to make a final determination on whether treatment is required or not.

Challenges: The site is located across a large creek from the service area which may require a
directional bore. There is no evidence of power at the site and this would therefore be an added
expense. There is another smaller creek flowing to the north of the available area that would
need to be looked at closer for susceptibility of flooding. Based on initial observations, this
should not be an issue given the steep grade of the creek. Due to the creek existing in the
vicinity of where the drainfield would be located, it may not be possible to meet minimum
setback distances from surface water required to help protect water quality. The path to the
service area may have to cross through WSDOT property and available access to these lands
may be at an added expense, or not allowed at all.

Benefits: The separation from residential dwellings and wells may make this site more
favorable. Based on hand dug shallow holes and available soils data from the Soil Resource
Report provided in Attachment |, it appears that the disposal area would be relatively small.

A well near this site was sampled for bacteria and nitrates with acceptable results as provided
in Attachment H. The slope and soil profile of the site indicate that less initial treatment will be
required before disposal of the effluent. An overall lower elevation than other sites considered
means that less pumping would be required to deliver sewage to the treatment area.

b. Washington State Parks

An area to the west of the Cowlitz River that is owned by Washington State Parks was visited
and examined further to determine suitability for a LOSS. Based on the site visit, it appears as
though this site may have a suitable location and appropriate soil types for installation of a
LOSS. The site is a very thickly vegetated making backhoe soil profiles difficult without
disturbing vegetation. It is also difficult to determine if there is a potential for flooding as there
are several older channels in the area that do not appear to flow regularly, but this is a large
parcel of land, so these areas should be able to be avoided with a LOSS.

Challenges: This site is located across the Cowlitz River from the downtown service area, which
would require the installation of a pipe crossing the river on the bridge. Additionally, if gravity
collection is used then this site would require a longer force main to transport sewage from the
south end of the service area. The neighbors on the down gradient side of this parcel not only
do not want to connect to the sewer, but they are on shallow wells and may be concerned with
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the effects of disposing the sewage above them. Available hydroligic records from the area
indicate that the groundwater should be flowing more south-easterly so this should be
something that can be overcome. This site would likely require more treatment than the Hanna
property due to a gentler slope and lower hydraulic conductivity. It has been previously thought
that this site would be available at no cost to the county. However, recent talks have indicated
the Washington State Parks Department is no longer funded through the State general fund and
is attempting to be financially self-sufficient thus they no longer give property away. Acquisition
of this land would now have to take place either through purchase or long-term lease.

Initial nitrate balance calculations show a concentration of 12.42 mg/| nitrate nitrogen at the
drainfield POC (point of compliance), compared to the upgradient ground water nitrate
concentration of 0.30 mg/, as seen from the water test sample results, which is significantly
greater difference than the Hanna property. Therefore, additional treatment would have to be
performed before effluent disposal could occur. The additional treatment beyond what is
required for the Hanna property may require more operation and maintenance of the system to
stay in compliance.

Benefits: Communication with Lewis County has indicated that this site may easily be acquired
from the State of Washington for a LOSS. A well near this site was sampled for bacteria and
nitrates with acceptable results attached. Power lines are immediately adjacent to the parcel
and access is very good for ease of maintenance. If it can be shown that the LOSS would provide
a public benefit, the overall cost of the land may be reduced by up to 30% off of fair market
value.

Sewage Treatment Options

Additional treatment of wastewater is required when an increase of 2 mg/| nitrate above background
water quality is likely to occur when utilizing drainfield disposal. In larger drainfield systems, secondary
treatment is usually necessary, although initial calculations of nitrogen levels indicate that secondary
treatment may not be required for the Packwood system.

a.

Sequencing Batch Reactor (SBR)

The SBR system has become increasingly popular over the past few decades; this is mainly due
to advances in digital control systems. Precise timing and accurate monitoring is achieved
continuously and can be monitored remotely, allowing for optimized reaction times to take
place. An SBR is a variation of the activated sludge biological treatment process. Aerobic
bacterial flocs in a healthy state are referred to as activated sludge. While aerobic floc has a
metabolic rate approximately ten times higher than anaerobic sludge, it can be increased even
further by exposing the bacteria to an abundance of oxygen. Compared to a septic tank, which
takes several days to reduce organic material, an SBR tank can reduce the same amount of
organic material in approximately four to six hours, which allows for a much higher degree of
process efficiency. In areas with poor groundwater conditions, a conventional septic tank
drainfield system is not typically allowed due to the potential to further degrade the
groundwater. The SBR system investigated for Packwood uses the biological treatment to
produce effluent with less than 7 ppm nitrogen. Discharging this treated effluent to existing
groundwater will significantly reduce the impact the effluent will have on the aquifer compared
to the current use of individual on-site septic systems.
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The SBR system’s control panel is equipped with a Programmable Logic Controller (PLC) which
allows for efficient and effective remote access and operation. The PLC provides for master
control of the SBR system from off site. The system's diagnostic computer utilizes pumps, floats,
probes to monitor concentrations and flow meters to monitor the flow rates. The PLC, in
conjunction with the program, inputs the design parameters for the operation of the system
and will adjust itself based upon readings from the floats, pumps and meters to maintain

these parameters. The system communicates with the outside world through a telephone and
internet connection. Operation and Maintenance costs for the SBR system are greatly reduced
because of the remote monitoring capabilities.

b. Membrane Biological Reactor (MBR)

An MBR is the combination of a membrane process like microfiltration or ultrafiltration with a
suspended growth bioreactor. The MBR system is similar to an SBR system in that both use an
activated sludge process. The main difference between these systems is the method of
separating the mixed liquor from the treated wastewater. An MBR uses a membrane as a
physical barrier for separation, whereas an SBR system relies on gravity settling for this process.
The MBR filtration performance inevitably decreases with filtration time. This is due to the
deposition of soluble and particulate materials onto and into the membrane, attributed to the
interactions between activated sludge components and the membrane, which means that
operation and maintenance costs are relatively high to maintain the filter system compared to
the SBR system.

c. Recirculating Gravel Filter (RGF)

Recirculating gravel filters provide biodegradation or decomposition of wastewater
constituents by bringing the wastewater into close contact with a well-developed aerobic
biological community attached to the surfaces of the filter media. The mediais containedin a
watertight vessel either below the surface of the ground or wholly or partially elevatedin a
containment vessel. Proper function requires that influent to the filter be distributed over
the media in frequent, cycled uniform doses. In order to achieve accurate dosing, these
systems require a timed dosing with associated pump chambers, electrical components, and
distribution network. This frequent, cycled dosing provides a constantly wetted media. The
effluent is collected in the bottom of the filter and returned to the recirculating/mixing tank
where it mixes with fresh septic tank effluent or a portion of the effluent is discharged to the
drainfield. Flow splitting mechanisms are used to control recirculation, flow splitting and
discharge to the drainfield. The treated wastewater is discharged to an approved drainfield,
usually a conventional sub-surface drainfield. Recirculating gravel filters are suitable for
treating residential strength wastewater. Recirculating gravel filter effluent may be discharged
to a soil profile containing as little as 24 inches of vertical separation from groundwater.
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Effluent Disposal Options

a.

Re-use and Reclamation

Treated effluent can be re-used in a number of ways. It could be used for sprinkle application to
fields such as alfalfa or grass. It could also be used to irrigate golf course areas, or used for drip
irrigation of trees. The level of disinfection and treatment required by DOH generally increases
with the higher probability of contact with humans. An obvious advantage of this system is being
able to put the water towards a beneficial use. However, the two areas considered for LOSS sites
do not contain any land used for agricultural or recreational purposes, or have either of these
nearby. Therefore, land application of effluent would provide very little benefit to the public.
Also, land application would require a higher level of treatment and increased sampling over a
subsurface disposal method due to more stringent water quality standards. Due to the

increased costs associated with a higher level of treatment and sampling frequency, combined
with a lack of public benefit, this is not an ideal disposal option for the LOSS.

Subsurface Effluent Discharge

Large On-site Sewer Systems commonly use subsurface drainfields as a way to dispose of
treated effluent. Some of the reasons that make drainfields an attractive choice are the large
volume of wastewater that is typically able to be disposed of, a lower amount of primary and
secondary treatment required before disposal than other options, relatively low operation and
maintenance costs and not having to excessively monitor effluent.

The ability of a specific site to be able to deliver sufficient treatment of effluent before reaching
groundwater is based on a number of factors including soil type, ground slope and hydraulic
gradient, groundwater characteristics, depth to groundwater and other factors. The overall size
required for the drainfield is based on these features. For LOSS projects with a design flow of
less than 100,000 gpd, the Washington State Department of Health regulates the requirements
for the LOSS. Either of the properties considered will meet the Department of Health
requirements for the location of a LOSS drainfield and replacement area. The overall treatment
and disposal area, estimated to be roughly 6 acres, includes all required appurtenances for the
system and a primary disposal area, initially calculated to be 445 feet x 260 feet, which is
approximately 2.7 acres. The estimated area required for the LOSS is well within the area
available for development of the LOSS at both the Hanna and Washington State Parks sites.
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Project Costs

To further help determine the most appropriate option for Packwood, costs for collection, treatment
and disposal were estimated. As previously discussed, the only viable disposal option was
determined to be a drainfield, so a cost comparison between the disposal options was not
completed, and only the cost of the drainfield disposal method is presented here. The material
guantities and items presented in these estimates are based on the recommended alternative. Unit
price sources included the Washington State Department of Transportation unit bid analysis web
site, cost estimates obtained from product vendors, contractors, and consultants, and experience
with similar projects. When possible, unit prices were based on similar projects in the region.
Reports previously produced specifically for the Packwood sewer project were also used to aid in the
cost estimates. Specifically, the Gray & Osborne, Inc., Destination Packwood Association, June 2002
and the Skillings Connolly, Inc., Packwood Sewer Facility Plan Summary Report, May 2010 were used
as guides to assist with some of the unit pricing.

These cost estimates are intended to provide an indication of the level of funding needed for
implementation of the LOSS project. These cost estimates incorporate appropriate contingencies
to account for uncertainty, lack of detail in the design, and professional judgment. Factors such
as inflation, changes in utility rates, changes in usage, or alterations to the system are not taken
into consideration for the purpose of this study. Finally, the costs presented here do not examine
various funding options that may be available through a variety of sources to help complete the
project. A summary of the costs between the three studies is provided below, with detailed
breakdown of all costs attached separately. Costs are broken into the total initial construction
costs, annual operation and maintenance costs. All three cost categories are also broken down
by cost per EDU. As previously described, this would be the costs for a typical residential usage.
Commercial establishments with larger usage could multiply their EDU by this number to
calculate their overall share of the costs. The total flow for the systems analyzed in previous
studies was divided by 155 gpd to determine the equivalent EDU’s so an accurate comparison
between all studies could be made.
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Cost Comparison

Gray and Osbhorne

Skillings Connolly

Territorial Landworks

ltem STEP Gravity Sewer RTF Pressure Gravity

System System System System System
Total Cost Collection | $ 1,533,753.40 | S 3,574,196.88 S 1,915,000.00 S 3,467,668.50 S 2,432,734.00
Total Cost T & D $ 2,103,000.00 | $ 2,103,000.00 S 1,627,350.00 S 790,904.25 S 790,904.25
Total Cost S 3,636,753.40 | $ 5,677,196.88 S 3,542,350.00 S 4,258,572.75 $ 3,223,638.25
Total CostO & M S 66,670.00 | $ 64,120.00 S 72,370.00 | $ 78,710.00 S 75,907.50
Cost /EDU installed S 45,682.43 | S 61,331.55 S 51,697.00 | $ 24,903.93 S 18,851.69
Cost/EDU O&M S 944.45 | S 924.90 S 723.70 | S 460.29 S 443.90
Cost/EDU O&M/Mo. | S 78.70 | S 77.07 S 60.31 | S 38.36 S 36.99

Conclusion and Recommended Plan

The Packwood LOSS Feasibility Study was conducted because the Packwood community has long
been in need of a community-wide sewer system upgrade. Development in the community has been
limited due to inadequate wastewater treatment at many of the commercial and residential
establishments in the area. Previous studies have been performed to come up with a viable solution,
but no idea has yet come to fruition due to limited financial resources, or various other reasons. The
hope of this study is that with a service area defined both by need and desire, more accurate flow
data, new technology and various other factors, the idea of a community-wide sewer system for
Packwood will be able to be realized.

The three types of collection systems that were looked at in this study were a traditional gravity
sewer system, a vacuum system, and a pumped system. Gravity systems have a long and proven
history, and are known to be more reliable and have less long-term costs because of fewer system
failures than the other two systems. Previous studies have concluded that a gravity collection system
was not feasible because, due to the topography, a gravity sewer would be too deep. It has also been
thought that there would be need to have gravity mains on both sides of the highway due to the high
cost of boring the highway. However, improvements in technology and construction methods do not
cause the depth of sewer main or the need to bore under the highway to be a prohibitive financial
burden. Looking at the long-term costs of each system, along with the assumption that there will be
fewer unforeseen future costs with a gravity system, it is recommended that a traditional gravity
sewer system be chosen as the collection system for the Packwood LOSS.

Three treatment systems were also examined for the Packwood LOSS Feasibility Study. A sequencing
batch reactor, a membrane biological reactor, and a recirculating gravel filter are three systems that
would have the ability to provide sufficient treatment for the LOSS before the disposal of effluent.

An SBR and an MBR are fairly similar systems, with the main difference being the physical barrier in
an MBR system providing separation, which can break down over time, resulting in higher
maintenance costs. A RGF system would perform sufficiently for the system, but has higher initial
construction costs. All three systems looked at would be an acceptable alternative to provide
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Territorial-Landworks, Inc.
(406) 721-0142

P.0O. Box 3851

Missoula, MT 59806

treatment for the system. Therefore, since an SBR system should provide the lowest initial and long-
term costs, it is the recommended treatment medium for the system.

Out of the three disposal systems reviewed, which were surface water discharge, re-use and
reclamation and subsurface disposal, the only one which was considered a feasible alternative was
subsurface disposal. The higher amount of treatment needed for the other methods would cause the
treatment system to be much more costly. Also, the amount of available land for a drainfield and
adequate site conditions make a subsurface disposal system a clear choice for a disposal system.
Because of this, the other methods were not broken down by specific system costs.

Regarding the disposal area, it is recommended that the Hanna site be chosen over the State Parks

area. The overall cost of the system will be lower at the Hanna site, mainly due to the cost of the

river crossing at the State Parks site. The lower hydraulic gradient at the Parks site leads to a higher
nitrate increase, so treatment will be more of an issue than at the Hanna site. There are also more
unknowns at the Parks site, such as possible drainage paths running through the disposal area, as

well as the area being located in the vicinity of residential homes that may be opposed to having the
facility located nearby. However, these factors do not exclude the Parks site from being a feasible
alternative, and further planning for the LOSS could still include the Parks site as an option for treatment

and disposal.

The total cost for the Packwood LOSS, based on the gravity collection system, an SBR treatment facility
and a subsurface drainfield disposal system, is summarized as follows:

Territorial Landworks

Alternatives include the same number of residences and commercial locations

Treatment and Collection Pumped Gravity Sewer SBR Treatment & Total Cost Total Cost
Cost Estimates Collection Collection Drainfield Disposal Pressure Gravity

Number of Service Connections 115 115 115
Number of EDU's 171 171 171
Average Annual GPD 23,960 23,960 23,960
Max. Day GPD 53,270 53,270 53,270
Total Cost-Treatment & Disposal S 790,904.25 | $ 4,258,572.75 | $3,223,638.25
Total Cost for Collection S 3,467,668.50 | $ 2,432,734.00
Total Annual O and M Cost $ 18,590.00 | S 15,787.50 | $ 60,120.00 | $ 78,710.00 | $  75,907.50
Total Annual Cost Septage Handling | Included above | Included above Included Above
Cost per EDU installed S 20,27876 | S 14,226.51 | $ 4,625.17 | $ 24,903.93 | $ 18,851.69
Cost per EDU per year for O and M S 108.71 | S 9232 | S 35158 | $ 460.29 | $ 443.90
Cost per EDU/mth O&M S 3836 (S 36.99

A complete breakdown of all costs is also attached. The costs listed do not consider any financing,
grants, or bond options that may be available.
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Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

List of Attachments:

e Potential Service Area Map

e Collection System Map

e Potential Disposal and Treatment Sites

e Cost Analysis Details

e Commercial and Residential Flow Data

¢ Nitrate and Hydraulic Conductivity Calculations

e Hydraulic Gradient Analysis

e Well Logs

¢ Soil Resource Report

e Nitrate and Bacteriological Water Sample Analysis
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Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Potential Service Area Map
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Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Collection System Map
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Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Potential Disposal and Treatment Sites

T:\1_ACTIVE FILES\2012 Projects\2913 - Lewis County Packwood LOSS Plan\3_ENG DESIGN (green folders)\LOSS
Report\Attachments Template.docx C



N

i
L

/[
:
.

A

"'..'
""'

[[7

Wiy,

bl

7
1T

/

e5 s |F
-+ g ZE[E
w2 =] Q;,E )
/ /1 =N g |z
N — g e IR
= z
3 =t gs
15
<] =%
600 0 600 1200 T E3
\ 23
=
‘ — SCALE IN FEET E E
,. al of
¥ A\ Ny - =| =5
N FEMA 100 YEAR et = E
' .’ FLOODPLAIN = =]
~ - SIEREE
) & Ez
. . g1 2 Is
~ Site ID Owner Size (Acres) ﬁ = g .E'f
Michael & Kristin Tucker (previously [ ] 5 E
l 1 |Plum Creek) 7174 =
s I 2 |WA State Parks 174.64
- Wy, / l 3 |Sharon Hanna 43.84
= = "" " 4 |william Tribble 35.46
= ' !" 4 5 [pana Jones 35.11 =
- =§ g} A i 6 |Bruce & Sylvia Kirkham 40.00 p
1 X ‘- = I 7 Hampton Lumber Mills 29.21, 17.30, 54.95
R ﬁ}v’= =. A |Sharon Hanna 30.99
] ‘.‘= -" B Menosha Development 20.00 W
T -Ilw"'s- =“ C_|United States of America 2028 &
- - [maml D Timber Senices 23.61 @
= un 1N {annyl 2
" l SN R E State of Washington 90.79 %
i \ “ DESIGNED:
DRAFTED:
\ ) CHECKED:
\ DATE:
| \\

liZe

4
JAEES

0 i
N
s PN W
LHNNIE
.E "n

{

ik ‘yl'

LEWIS COUNTY - PACKWOOD
FEMA 100 YEAR FLOOD PLAIN

CT NAME

S COUNTY PACKWOOD LOSS PLAN DWG PRELIM.DY

1 oF 1




Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Cost Analysis Details
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Territorial Landworks, Inc. CLIENT: Lewis County PO Box 3851

(406) 721-0142 PROJECT: Lewis County Packwood LOSS Plan Missoula, MT 59806
Gray and Osborne Alternative 2 (includes only downtown core) Alternative 3 (includes US Hwy 12 and Main St)
STEP Gravity Sewer RGF Treatment & Total Cost Total Cost STEP Gravity Sewer RGF Treatment & Total Cost Total Cost
Collection Collection Drainfield Disposal STEP Gravity Collection Collection Drainfield Disposal STEP Gravity
Number of Service Connections 26 26 26 62 62 62
Number of ERU's * 54 54 54 130 130 130
Average Annual GPD 8,375 8,375 8,375 20,210 20,210 20,210
Maximum Month GPD 14,500 14,500 14,500 35,000 35,000 35,000
Total Cost-Treatment & Disposal S 1,169,000.00 | $ 1,888,569.92 | $ 2,389,889.24 S 2,103,000.00 | $ 3,636,753.40 | $ 5,677,196.88
Total Cost for Collection S 719,569.92 | $ 1,220,889.24 S 1,533,753.40 | S 3,574,196.88
Total Annual O and M Cost S 6,860.00 | S 6,500.00 | $ 14,900.00 | $ 21,760.00 | $ 21,400.00 | S 15,470.00 | S 12,920.00 | S 33,700.00 | $ 49,170.00 | $ 46,620.00
Total Annual Cost Septage Handling S 7,300.00 | $ 7,300.00 | $ 7,300.00 S 17,500.00 | $ 17,500.00 | $ 17,500.00
Cost per EDU installed S 13,317.41 | S 22,595.56 | $ 21,635.22 | $ 34,952.64 | S 44,230.79 | S 11,763.08 | S 27,412.20 | S 33,91935| $ 45,682.43 | $ 61,331.55
Cost per EDU for O and M S 126.96 | S 120.30 | S 41087 ]S 537.83 | S 531.16 | S 118.65 | S 99.09 | S 82581 ]S 944.45 | $ 924.90
Cost per EDU/mth O&M S 4482 | S 44.26 S 78.70 | $§ 77.07
Skillings Connolly Alternatives based on previous assessment by Gray and Osborne
LP Grinder STEP RGF Treatment RTF Treatment & Total Cost Total Cost * Number of ERU's are based upon TLI's estimate of average annual demand/EDU
Collection Collection Drainfield Disposal | Drainfield Disposal RGF RTF TLI's EDU = 155 GPD
Number of Service Connections 60 60 60 60
Number of ERU's * and ** 242 242 242 242
Low Average Annual GPD 30,000 30,000 30,000 30,000
Max. Average Annual GPD 45,000 45,000 45,000 45,000
Total Cost-Treatment & Disposal S 1,654,000.00 | $ 1,627,350.00 | $ 1,654,000.00 | S 1,627,350.00
Total Cost for Collection $ 1,915,000.00 | $ 1,915,000.00 $ 3,569,000.00 | $ 3,542,350.00
Total Annual O and M Cost unknown unknown S 48,500.00 | S 49,370.00 | $ 48,500.00 | $ 49,370.00
Total Annual Cost Septage Handling S 24,000.00 | $ 23,000.00 | § 24,000.00 | $ 23,000.00
Cost per EDU installed S 7,91533 | S 7,91533 | S 6,836.53 | S 6,726.38 | $ 52,230.00 | $ 51,697.00
Cost per EDU for O and M S 299.67 | S 299.13 | $ 725.00 | S 723.70
Cost per EDU/mth O&M S 2497 | S 249318 60.42 | S 60.31
Territorial Landworks Alternatives include the same number of residences and commercial locations
Pumped Gravity Sewer SBR Treatment Total Cost Total Cost
Collection Collection & Drainfield Disposal Pumped Gravity
Number of Service Connections 115 115 115
Number of EDU's 171 171 171
Average Annual GPD 23,960 23,960 23,960
Max. Day GPD 53,270 53,270 53,270
Total Cost-Treatment & Disposal S 790,904.25 ] $ 4,258,572.75 | $ 3,223,638.25
Total Cost for Collection S 3,467,668.50 | $ 2,432,734.00
Total Annual O and M Cost S 18,590.00 | S 15,787.50 | S 60,120.00 | $§ 78,710.00 | $ 75,907.50
Total Annual Cost Septage Handling| Included above | Included above | Included Above
Cost per EDU installed S 20,278.76 | S 14,226.51 | S 4,625.17 | $ 24,903.93 | S 18,851.69
Cost per EDU for O and M S 108.71 | S 92.32 (S 351.58 ] $ 460.29 | S 443.90
Cost per EDU/mth O&M S 38.36 | S 36.99
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Territorial Landworks, Inc.
(406) 721-0142

CLIENT: Lewis County
PROJECT: Lewis County Packwood LOSS Plan

PO Box 3851

Missoula, MT 59806

Cost Comparison

Gray and Osborne

Skillings Connolly

Territorial Landworks

item STEP Gravity Sewer RTF Pumped Gravity

System System System System System
Total Cost Collection | S 1,533,753.40 | S 3,574,196.88 | $ 1,915,000.00 | $ 3,467,668.50 | S 2,432,734.00
Total Cost T & D S 2,103,000.00 | S 2,103,000.00 | S 1,627,350.00 | S 790,904.25 | S 790,904.25
Total Cost S 3,636,753.40 | S 5,677,196.88 ] S 3,542,350.00 | S 4,258,572.75 | $ 3,223,638.25
Total Cost O & M S 66,670.00 | S 64,120.00 | S 72,370.00 | S 78,710.00 | S 75,907.50
Cost /EDU installed S 45,682.43 | S 61,331.55 | S 51,697.00 | S 24,903.93 | S 18,851.69
Cost/EDU O&M S 944.45 | S 92490 | S 723.70 | S 460.29 | S 443.90
Cost/EDU O&M/Mth | S 7870 | S 77.07 1S 60.31]S 3836 (S 36.99
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PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Item Description Qty. Unit Cost | Total
GRAVITY COLLECTION SYSTEM- HANNA PROPERTY

1 Trench Safety System 1 LS $1,000.00 $1,000.00
2 Asphalt Pavement Repair 660 TN $150.00 $99,000.00
3 Crushed Surfacing Top Course 1320 cCY $40.00 $52,800.00
4 8" Gravity Sewer 7630 LF $42.00 $320,460.00
5 48" Manhole, 8 ft or less 20| EA $4,000.00 $80,000.00
6 6" HDPE Force Main 4465 LF $32.00 $142,880.00
7 Air Relief Valve 4 EA $4,000.00 $16,000.00
8 48" Manhole, Additional Height 20| LF $160.00 $3,200.00
9 Solid Manhole Cover 20| EA $470.00 $9,400.00
10 Lift Station 2 EA $265,000.00 $530,000.00
11 Directional Boring 150 LF $75.00 $11,250.00
12 Driveway Repair 1| LS $10,000.00 $10,000.00
13 Creek Crossing 100 LF $75.00 $7,500.00
15 4" Side Sewer to Property Line 2190 LF $30.00 $65,700.00
16 6" Side Sewer to Property Line 1260 LF $28.00 $35,280.00
17 4" Service connection 73| EA $350.00 $25,550.00
18 6" Service connection 42| EA $500.00 $21,000.00

subtotall| $1,431,020.00

Mobilization (8%)

$114,481.60

Traffic Control (3%) $42,930.60
Dewatering (5%) $71,551.00
Contingency (20%) $286,204.00

Sales Tax (9%)

$128,791.80

Legal, Engineering, Admin (25%)

$357,755.00

Total Initial Project Cost

$2,432,734.00

O & M Cost Estimate

Main Cleaning and Flushing $3,287.50
Lift Station Inspection $8,000.00
Lift Station Cleaning $2,000.00
Repair and Replacement $2,500.00

Total Annual O & M Costs

$15,787.50




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Iltem |Description Qty. Unit Cost | Total
PUMPED COLLECTION SYSTEM- HANNA PROPERTY

1 Trench Safety System 1 LS $1,000.00 $1,000.00
2 Asphalt Pavement Repair 660 TN $150.00 $99,000.00
3 Crushed Surfacing Top Course 560 cY $40.00 $22,400.00
4 3" HDPE Force Main 2155 LF $25.00 $53,875.00
5 4" HDPE Force Main 5475 LF $28.00 $153,300.00
6 6" HDPE Force Main 4465 LF $32.00 $142,880.00
7 Lift Station 2 EA $265,000.00 $530,000.00
8 Air Vac Assemblies 5 EA $3,000.00 $15,000.00
9 Flushing Connections 6 EA $1,200.00 $7,200.00
10 Blow-off Assemblies 2 EA $1,200.00 $2,400.00
11 Driveway Repair 1 LS $10,000.00 $10,000.00
12 1.25" Service Connection w/ Valve Box 115 EA $300.00 $34,500.00
13 Tank and Pump w/ service 73 EA $6,000.00 $438,000.00
14 Tank and Pump for High Flow w/ service 42 EA $12,000.00 $504,000.00
15 20" Diameter Bored Crossing 250 LF $75.00 $18,750.00
16 Creek Crossing 100 LF $75.00 $7,500.00
Subtotal $2,039,805.00
Mobilization (8%)|| $163,184.40
Traffic Control (3%) $61,194.15
Dewatering (5%) $101,990.25
Contingency (20%) $407,961.00
Sales Tax (9%) $183,582.45
Legal, Engineering, Admin (25%) $509,951.25

Total Initial Project Cost

$3,467,668.50

O & M Cost Estimate

Labor $3,120.00
Power $5,000.00
Repair and Replacement $3,720.00
Septic Tank Pumping $6,750.00

Total Annual O & M Costs

$18,590.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Item |Description Qty. Unit Cost | Total
VACUUM COLLECTION SYSTEM

1 Trench Safety System 1 LS $1,000.00 $1,000.00
2 Asphalt Pavement Repair 660 TN $150.00 $99,000.00
3 Crushed Surfacing Top Course 560| CY $40.00 $22,400.00
4 8" Vacuum Main 5475 LF $45.00 $246,375.00
5 4" Vacuum Main 2155 LF $35.00 $75,425.00
6 3" Service Lateral 75| EA $400.00 $30,000.00
7 8" Isolation Valve 20 EA $1,250.00 $25,000.00
8 AIRVAC 5' PE Valve Pit Package 75 EA $4,590.00 $344,250.00
9 Single Buffer Tank 1| EA $5,350.00 $5,350.00
10 Special Tools 1| SET $4,830.00 $4,830.00
11 Spare Parts 1| SET $6,530.00 $6,530.00
12 Trailer Mounted Vacuum Pump 1| EA $24,000.00 $24,000.00
13 AIRVAC Standard Skit Model 30-20 1 LS $243,400.00 $243,400.00
14 Equpiment Installation 1 LS $13,500.00 $13,500.00
15 Wiring/Piping, etc. 1f LS $46,700.00 $46,700.00
16 Vacuum Station (Building) and Land 1| LS $300,000.00 $300,000.00
17 Emergency Generator 1|l EA $25,000.00 $25,000.00
18 Odor Control: Bio-Mass Filter Bed 1 LS $25,000.00 $25,000.00
19 20" Diameter Bored Crossing 150| LF $43.00 $6,450.00
20 Driveway Repair 1 LS $10,000.00 $10,000.00
10 Lift Station 1 EA $265,000.00 $265,000.00
21 Creek Crossing 100 LF $75.00 $7,500.00
Subtotal $1,826,710.00
Mobilization (8%) $146,136.80
Traffic Control (3%) $54,801.30
Dewatering (5%) $91,335.50

Contingency (20%)

$365,342.00

Sales Tax (9%)

$164,403.90

Legal, Engineering, Admin (25%)

$456,677.50

Total Initial Project Cost

$3,105,407.00

O & M Cost Estimate

Labor $13,000.00
Power $6,240.00
Repair and Replacement $9,000.00

Total Annual O & M Costs

$28,240.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Iltem |Description Qty. Unit Cost | Total
SBR TREATMENT SYSTEM
1 Excavation 1165 cYy $15.00 $17,475.00
2 Backfill 500 cYy $2.50 $1,250.00
3 Grade and 3/4" minus 120| Ton $17.25 $2,070.00
4 Cushion 120| Ton $15.50 $1,860.00
5 Floor Concrete 55 cY $170.00 $9,350.00
6 Wall Concrete 80 cY $170.00 $13,600.00
7 Pump Truck 16 HR $150.00 $2,400.00
8 steel - Slab 2000 LB $1.00 $2,000.00
9 steel - 8' Tall Wall 1400 LB $1.00 $1,400.00
10 Screen 1 LS $550.00 $550.00
11 Lids 1 LS $20,000.00 $20,000.00
12 Crane 12 HRS $100.00 $1,200.00
13 Risers and Pipe Hangers 1 LS $2,000.00 $2,000.00
14 Pumps 1 LS $25,000.00 $25,000.00
15 Filter Unit and Compressor 1 LS $40,000.00 $40,000.00
16 Control Panel with PLC 1 LS $18,000.00 $18,000.00
17 Turbidimeter, UV, Metering Pumps. and Electronic Valves 1 LS $18,000.00 $18,000.00
18 Plumbing 1 LS $7,000.00 $7,000.00
19 Inspections/Certifications 1 LS $5,000.00 $5,000.00
20 Labor and Incidentals 1 LS $100,000.00 $100,000.00
21 Electrical 1 LS $25,000.00 $25,000.00
22 Phone Line 1 LS $1,500.00 $1,500.00
23 Control House Construction 1 LS $25,000.00 $25,000.00
24 Access Road Crossing and Construction 1 LS $65,000.00 $65,000.00
Subtotal $404,655.00
Mobilization (8%) $32,372.40
Contingency (20%) $80,931.00
Sales Tax (9%) $36,418.95
Legal, Engineering, Admin (25%) $101,163.75
Total Initial Project Cost $655,541.10
O & M Cost Estimate
Labor $29,120.00
Power $12,000.00
Sludge Pumping $8,000.00
Repair and Replacement $8,000.00
Permit Renewal $3,000.00

Total Annual O & M Costs

$60,120.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

ltem |Description Qty. | Unit Cost | Total
MBR TREATMENT SYSTEM
1 Clearing and Grubbing 1 LS $16,000.00 $16,000.00
2 Site work and excavation 1 LS $65,000.00 $65,000.00
3 Enviroquip package MBR 1l LS $300,000.00 $300,000.00
4 Pole building 1 LS $54,000.00 $54,000.00
5 Electrical 1 LS $75,000.00 $75,000.00
6 Access Road Crossing and Construction 1 LS $65,000.00 $65,000.00
7 Piping and Fittings 1l LS $20,000.00 $20,000.00
Subtotal $595,000.00
Mobilization (8%) $47,600.00
Contingency (20%) $119,000.00
Sales Tax (9%) $53,550.00
Legal, Engineering, Admin (25%) $148,750.00
Total Initial Project Cost $963,900.00
O & M Cost Estimate
Labor $41,600.00
Power $12,000.00
Membrane Replacement $3,000.00
Repair and Replacement $7,300.00
Discharge Permit Renewal $5,000.00

Total Annual O & M Costs

$68,900.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

ltem |Description | Qty. | Unit Cost Total
RGF TREATMENT SYSTEM
1 |Clearing and Grubbing 1 LS $16,000.00 $16,000.00
2 |Site Work, Excavation 1 LS $65,000.00 $65,000.00
3 [Tanks 1 LS $14,000.00 $14,000.00
4 |Recirculation Pumps 3 EA $17,500.00 $52,500.00
5 |RGF Concrete 223 cY $650.00 $144,950.00
6 |RGF Media 1 LS $21,000.00 $21,000.00
7 |RGF Piping and Accessories 1 LS $25,000.00 $25,000.00
8 |In-Line Filter 1 LS $30,000.00 $30,000.00
9 |UV Disinfection System 1 LS $12,000.00 $12,000.00
10 |[Effluent Flow Meters 2 EA $5,000.00 $10,000.00
11 |Electical 1 LS $75,000.00 $75,000.00
12 |Access Road Crossing and Construction 1 LS $65,000.00 $65,000.00
13 [Piping and Fittings 1 LS $65,000.00 $65,000.00
Subtotal $595,450.00
Mobilization (8%) $47,636.00
Contingency (20%) $119,090.00
Sales Tax (9%) $53,590.50
Legal, Engineering, Admin (25%) $148,862.50
Total Initial Project Cost $964,629.00
O & M Cost Estimate
Labor $24,960.00
Power $12,000.00
Repair and Replacement $15,000.00
Discharge Permit Renewal $5,000.00

Total Annual O & M Costs

$56,960.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

ltem |Description | Qty. | Unit Cost | Total
DRAINFIELD DISPOSAL SYSTEM- HANNA PROPERTY

1 Land Purchase 6 AC $8,500.00( $51,000.00
2 Drainfield System 10654 LF $3.25( $34,625.50
3 Distribution Valve Assembly 2 EA $5,600.00( $11,200.00
4 Forcemain from Treatment Plant to Drainfield 100 LF $35.00f $3,500.00
Subtotal|f $100,325.50
Mobilization (8%) $8,026.04
Contingency (20%)|| $20,065.10
Sales Tax (9%)|| $9,029.30
Legal, Engineering, Admin (25%)|[ $25,081.38

Total Initial Project Cost

$162,527.31




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Item Description Qty. Unit Cost | Total
GRAVITY COLLECTION SYSTEM- WASHINGTON STATE PARKS

1 Trench Safety System 1 LS $1,000.00 $1,000.00
2 Asphalt Pavement Repair 660 TN $150.00 $99,000.00
3 Crushed Surfacing Top Course 1320 cCY $40.00 $52,800.00
4 8" Gravity Sewer 7630 LF $42.00 $320,460.00
5 48" Manhole, 8 ft or less 20| EA $4,000.00 $80,000.00
6 6" HDPE Force Main 4630 LF $32.00 $148,160.00
7 Air Relief Valve 4 EA $4,000.00 $16,000.00
8 48" Manhole, Additional Height 20| LF $160.00 $3,200.00
9 Solid Manhole Cover 20| EA $470.00 $9,400.00
10 Lift Station 2 EA $265,000.00 $530,000.00
11 Directional Boring 150 LF $75.00 $11,250.00
12 Driveway Repair 1| LS $10,000.00 $10,000.00
13 River Crossing 1 LS $25,000.00 $25,000.00
15 4" Side Sewer to Property Line 2190 LF $30.00 $65,700.00
16 6" Side Sewer to Property Line 1260 LF $28.00 $35,280.00
17 4" Service connection 73| EA $350.00 $25,550.00
18 6" Service connection 42| EA $500.00 $21,000.00
subtotal[| $1,453,800.00
Mobilization (8%)]]  $116,304.00
Traffic Control (3%) $43,614.00
Dewatering (5%) $72,690.00
Contingency (20%) $290,760.00
Sales Tax (9%)]  $130,842.00
Legal, Engineering, Admin (25%) $363,450.00

Total Initial Project Cost

$2,471,460.00

O & M Cost Estimate

Main Cleaning and Flushing $3,315.00
Lift Station Inspection $8,000.00
Lift Station Cleaning $2,000.00
Repair and Replacement $2,500.00

Total Annual O & M Costs

$15,815.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Iltem |Description Qty. Unit Cost | Total
PUMPED COLLECTION SYSTEM- WASHINGTON STATE PARKS
1 Trench Safety System 1 LS $1,000.00 $1,000.00
2 Asphalt Pavement Repair 660 TN $150.00 $99,000.00
3 Crushed Surfacing Top Course 560 cY $40.00 $22,400.00
4 3" HDPE Force Main 2155 LF $25.00 $53,875.00
5 4" HDPE Force Main 5475 LF $28.00 $153,300.00
6 6" HDPE Force Main 4630 LF $32.00 $148,160.00
7 Lift Station 2 EA $265,000.00 $530,000.00
8 Air Vac Assemblies 5 EA $3,000.00 $15,000.00
9 Flushing Connections 6 EA $1,200.00 $7,200.00
10 Blow-off Assemblies 2 EA $1,200.00 $2,400.00
11 Driveway Repair 1 LS $10,000.00 $10,000.00
12 1.25" Service Connection w/ Valve Box 115 EA $300.00 $34,500.00
13 Tank and Pump w/ service 73 EA $6,000.00 $438,000.00
14 Tank and Pump for High Flow w/ service 42 EA $12,000.00 $504,000.00
15 20" Diameter Bored Crossing 250 LF $75.00 $18,750.00
16 River Crossing 1 LS $25,000.00 $25,000.00
Subtotal $2,062,585.00
Mobilization (8%)] $165,006.80
Traffic Control (3%) $61,877.55
Dewatering (5%) $103,129.25
Contingency (20%) $412,517.00
Sales Tax (9%) $185,632.65
Legal, Engineering, Admin (25%) $515,646.25
Total Initial Project Cost $3,506,394.50
O & M Cost Estimate
Labor $3,120.00
Power $5,000.00
Repair and Replacement $3,720.00
Septic Tank Pumping $6,750.00

Total Annual O & M Costs

$18,590.00




PACKWOOD - ENGINEER'S ESTIMATE

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

ltem |Description Qty. | Unit Cost | Total
DRAINFIELD DISPOSAL SYSTEM- HANNA PROPERTY

1 Land Purchase 6 AC $5,950.00( $35,700.00
2 Drainfield System 10654 LF $3.25( $34,625.50
3 Distribution Valve Assembly 2 EA $5,600.00( $11,200.00
4 Forcemain from Treatment Plant to Drainfield 100 LF $35.00f $3,500.00
Subtotal|| $85,025.50
Mobilization (8%)|| $6,802.04
Contingency (20%)|| $17,005.10
Sales Tax (9%)|| $7,652.30
Legal, Engineering, Admin (25%)|[ $21,256.38

Total Initial Project Cost

$137,741.31
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Commercial and Residential Flow Data
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PACKWOOD - COMMERCIAL FLOW ANALYSIS

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12
Comm =C or
MAP# Name Residential = R Use (gpd) | Use (gpd) | Use (gpd) | Use (gpd) | Use(gpd) | Use (gpd) | Use (gpd) | Use(gpd) | Use(gpd) | Use (gpd) | Use (gpd) | Use (gpd) | Use (gpd) Ave EDU
442 PACKWOOD H/C C - 2.5 10.2 0.2 10.2 10.2 1.0 3.0 - - - 0.2 0.2 3.1 1.0
706 PRESBYTERIAN THRIFT C 21.4 10.5 16.7 15.0 14.5 12.5 19.7 12.5 14.2 13.0 13.2 12.7 11.7 13.6 1.0
403 GREG AUBOL C - - 113.7 0.5 - 18.2 58.6 - - - - - - 15.7 1.0
439 BESLOW'S AUTO C 36.4 17.2 22.9 15.0 20.4 28.7 24.4 13.7 9.7 13.7 14.5 9.5 11.7 16.6 1.0
622 PACKWOOD R.V. PARK C - - 79.8 26.4 34.7 29.4 32.9 - - - - - - 16.7 1.0
520 NW EXPRESSIONS C 15.2 6.2 26.9 25.2 37.2 42.1 33.2 6.5 13.7 9.0 24.7 6.2 1.7 19.1 1.0
506 PACKWOOD SPIRITS C 24.9 12.5 7.5 5.0 5.0 17.7 67.6 23.7 6.5 3.2 4.5 72.1 56.3 231 1.0
634.2 COWBOY COFFEE C 14.0 13.0 19.9 18.5 24.2 23.7 26.9 14.2 21.4 23.7 21.2 49.6 30.9 23.6 1.0
770 SUNSHINE LIQUIDATORS C 31.4 13.0 16.2 14.0 9.5 9.2 18.9 15.5 41.9 53.1 52.4 52.9 49.1 28.4 1.0
766 CLIFF DROPPERS C 28.2 19.7 44.4 41.1 61.6 68.8 60.1 27.7 17.5 30.2 24.4 25.7 31.2 37.2 1.0
601 TIMBERLAND LIBRARY C 19.2 16.5 33.2 23.7 91.3 136.4 71.8 18.0 16.2 17.7 19.2 16.0 19.7 394 1.0
438 TOM RUCKER C - - 24.7 129.9 152.6 193.2 11.7 0.5 0.7 - - - - 42.2 1.0
450 US POST OFFICE C 106.2 40.1 46.4 955 21.2 75.0 38.9 42.6 45.9 28.7 43.1 35.2 49.4 46.2 1.0
402.1 HAIR WE ARE C 48.1 41.1 80.8 49.9 43.1 63.1 81.5 42.6 45.1 43.6 41.9 44.4 38.6 50.6 1.0
762 SKYO LODGE C/O B C - - - - - - - - - 84.8 192.0 162.1 204.5 52.9 1.0
515 GFS 1 / SHERR MASON C 14.2 36.4 125.7 48.6 94.2 19.4 92.8 109.0 36.7 25.7 27.7 34.2 27.4 55.7 1.0
662 S.S.A. C 264.3 64.8 62.3 179.5 69.8 54.9 69.8 37.4 77.3 32.4 22.4 27.4 24.9 59.4 1.0
703 DONNA'S HAIRSTYLING C 106.5 48.9 74.6 52.9 54.9 83.3 63.6 98.0 109.5 334 47.4 17.7 48.6 60.2 1.0
428 JON'S B&B C 42.6 56.3 92.0 69.1 198.5 302.2 122.2 16.0 20.4 19.9 29.2 20.9 24.7 79.8 1.0
446 PACKWOOD AUTO C 158.3 66.6 107.0 159.6 103.7 104.7 102.2 73.8 77.8 68.1 125.7 72.1 97.0 95.2 1.0
651 L/ C FIRE HALL #10 C 59.8 189.5 149.6 94.7 104.7 109.7 184.5 54.9 124.7 57.3 52.4 32.4 49.9 99.0 1.0
634.1 BAKER INSURANCE C 60.1 69.1 74.3 450.0 82.0 106.0 143.4 53.1 46.4 44.1 42.4 47.1 54.9 99.7 1.0
654 PACKWOOD SR/CTR C 131.1 121.9 165.1 106.2 103.2 148.4 158.3 79.3 76.5 88.3 73.3 109.2 104.0 109.6 1.0
766.1 CLIFF DROPPERS C 228.1 98.2 99.7 127.4 208.9 207.9 154.6 99.0 55.4 101.2 58.1 75.3 94.0 113.4 1.0
652 PACKWOOD IMP C 18.0 36.2 1,085.1 115 16.7 61.1 243.3 25.9 30.4 27.4 28.7 17.7 55.4 134.7 1.0
437 FOUR-U REALTY C 155.1 67.1 69.3 209.9 476.5 489.7 248.6 77.5 70.3 77.5 63.3 67.8 71.8 163.5 1.1
663 S.S.A. C 337.6 662.2 418.6 633.3 162.6 175.5 89.5 93.0 47.1 88.5 95.0 101.5 134.1 222.0 1.4
500 BUTTER BUTTE COFFEE C 473.7 164.3 171.0 195.2 272.5 236.6 234.4 326.9 166.6 263.0 220.7 199.0 271.8 223.7 1.4
502 DICK HANCOCK C 43.9 55.9 272.5 289.2 1,086.8 221.4 209.4 74.1 72.6 142.9 159.1 133.6 149.4 235.6 1.5
440 BLUE SPRUCE SALOON C 360.8 257.8 402.2 284.5 402.9 455.8 754.5 285.0 320.9 375.5 374.0 266.0 371.5 374.0 2.4
443 PACKWOOD HOTEL C 269.5 186.5 372.5 478.0 646.8 797.6 599.9 298.7 378.7 383.5 275.3 249.6 353.6 412.7 2.7
533 ASSEMBLY OF GOD C 597.9 192.5 206.7 190.0 391.7 1,294.8 297.5 343.1 266.8 305.2 289.7 881.4 971.7 462.8 3.0
611 PACKWOOD R.V. PARK C 334.9 158.6 990.4 1,280.3 1,885.0 321.4 154.1 88.3 148.4 218.2 227.6 159.3 155.8 475.7 3.1
510 BLANTONS MARKET C 412.9 308.2 550.8 384.0 666.7 831.0 526.8 430.3 438.1 473.0 473.0 419.1 493.9 492.7 3.2
730 WHITE PASS SCHOOL C 52.4 266.8 47.4 34.9 57.3 52.4 69.8 3,453.3 2,027.1 37.4 29.9 37.4 49.9 506.6 3.3
402 TATOOSH FOOD MART C 492.9 419.9 446.8 594.9 786.4 773.7 695.1 510.6 464.0 588.9 383.5 406.4 498.2 539.9 3.5
300 DEAN CROSHAW C 311.7 251.8 254.3 416.4 448.8 1,052.2 97.2 688.2 139.6 1,259.1 1,009.8 376.5 857.7 563.2 3.6
504 RANDY HOWARD C 473.7 378.0 634.6 623.6 949.2 960.7 1,027.5 387.5 388.7 535.8 466.5 469.2 575.7 608.0 3.9
605 PACKWOOD R.V. PARK C 184.5 134.6 1,914.9 2,341.2 2,199.1 905.1 954.9 566.0 344.1 229.4 300.0 329.1 763.0 902.6 5.8
505 PACKWOOD INN C 698.1 541.1 830.3 1,314.0 1,977.2 2,662.9 2,249.0 1,094.6 670.7 917.5 458.8 471.2 558.5 1,129.8 7.3
215 COWLITZ RIVER LODGE C 1,685.5 1,306.5 1,578.3 1,214.3 2,852.4 4,465.6 3,211.4 1,463.6 1,037.2 1,286.6 1,159.4 1,122.0 1,426.2 1,818.4 11.7
406 PETERS INN C 2,441.0 2,343.7 2,677.8 2,154.2 2,650.4 2,790.0 2,772.6 2,119.3 2,062.0 2,076.9 1,855.0 1,827.6 1,052.2 2,168.4 14.0
Total (GPD) 10,754.2 8,675.6 14,417.0 14,397.3 19,474.4 20,412.2 16,074.3 13,166.5 9,930.7 10,077.6 8,798.8 8,457.4 9,840.7 12,634.7 98
Total (Gal/Mo)| 322,627.36 | 260,266.60 | 432,508.56 | 431,917.64 | 584,232.88 | 612,365.16 | 482,228.12 | 394,996.36 | 297,920.92 | 302,326.64 | 263,963.28 | 253,721.60 | 295,220.64

Total 4.6 MGY

Ave Annual 12,634.7 GPD

Max Day - 1= 2 X Ave 25,269.4 GPD

Max Month (August) 20,412.2 GPD

Max Day - 2 = 1.5 X Max Mo 30,618.3 GPD




PACKWOOD - RESIDENTIAL FLOW ANALYSIS

Project Name: Lewis County Packwood LOSS Plan

Project Number: 12-2913

Owner: Lewis County, Washington

Consultant: Territorial-Landworks, Inc.

Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12
Comm = C or
MAP# Name Residential = R Use (gpd) | Use(gpd) | Use(gpd) | Use(gpd) | Use(gpd) | Use (gpd) | Use(gpd) | Use(gpd) | Use(gpd) | Use(gpd) | Use (gpd) | Use (gpd) Ave EDU
460 KENNY JANS R 0.2 115.9 162.1 198.0 424.6 71.1 110.2 129.9 148.1 128.4 124.4 66.6 138.0 1.0
740 DAVID SCHMIDT R 105.5 108.7 109.0 1735 347.3 127.4 111.0 139.6 156.6 107.5 101.2 117.7 140.1 1.0
731 KENNETH E. BETHJE R 119.7 61.8 90.5 3725 518.6 273.3 451 45.6 50.4 44.1 46.1 53.9 141.5 1.0
725 THEO HERMANN R 82.0 110.2 140.6 271.8 314.9 182.8 83.3 101.2 96.5 101.0 81.8 158.6 141.8 1.0
456 CHAD ANDERSON R 91.5 121.7 181.0 198.0 186.5 146.9 112.0 141.1 129.2 127.9 131.1 172.3 142.9 1.0
789 JEFF BROWN R 81.8 164.6 146.9 136.1 117.2 172.8 155.8 164.1 143.9 153.1 166.8 138.9 143.2 1.0
734 RICKY D. LEE R 123.7 126.2 210.7 273.8 163.1 1334 119.2 124.9 115.2 112.0 117.9 124.4 143.4 1.0
400 DEBBIE STEBBINS R 118.2 88.8 108.5 237.4 485.0 317.9 61.3 72.1 63.6 61.6 84.8 69.1 145.3 1.0
453 JIMMIE HANSON R 62.3 57.3 90.5 86.5 466.5 463.8 112.7 113.2 84.3 50.1 62.8 118.2 145.3 1.0
493 JON ANDERSON R 153.6 166.8 176.0 202.5 156.3 147.4 118.7 128.2 167.6 133.1 110.2 134.6 147.5 1.0
454 ERICA M. EMERSON R 130.4 161.1 169.0 326.9 1725 129.2 109.7 100.0 188.0 106.2 112.2 130.2 150.9 1.0
643 DAN DEVOE R - 26.7 - - 7.0 196.2 252.8 278.3 306.9 282.5 269.5 292.0 1571 1.0
660 JIM FLINT R 112.2 331.9 131.9 150.6 195.7 304.2 1234 112.7 146.1 124.4 106.7 109.0 160.2 1.0
610 BARBIE DAY R 61.6 107.7 273.0 218.4 578.5 232.9 71.8 84.3 91.0 71.8 70.1 90.5 160.4 1.0
513 GEORGE MACKEY R 96.2 165.1 180.8 153.3 155.8 342.1 152.3 121.4 136.9 134.6 145.4 179.0 161.3 1.0
722 DANIEL BAIER R 139.1 138.9 189.7 336.8 487.4 2374 84.3 90.5 88.8 81.3 70.6 83.0 166.7 1.0
707 VICTOR CORTEZ R 176.5 160.8 157.3 177.0 197.5 181.5 133.1 121.7 222.4 162.1 147.9 201.5 167.6 1.0
552 RICK ANTHONY R 61.1 94.0 120.4 392.0 562.7 298.7 88.5 72.6 153.3 81.3 96.7 48.9 170.2 1.0
540 ALVIN MATHIS R 122.2 123.4 178.8 286.7 253.1 451.3 107.7 125.2 110.5 134.6 70.8 115.2 170.9 1.0
522 TERRI GRAY R 143.6 153.8 160.3 178.8 186.5 199.2 180.3 189.2 208.7 182.3 161.1 176.8 174.3 1.0
447 STEVE FREITAS R 134.1 1244 159.8 339.3 513.4 164.1 125.2 123.7 133.9 98.0 97.5 130.9 176.2 1.0
732 IRWIN RIGGS R 224.9 155.1 175.3 196.5 214.2 197.0 167.3 179.5 170.8 170.5 140.9 173.5 178.0 1.0
744 DAVID CLEMENT R 103.5 137.9 176.0 257.6 155.8 238.9 198.2 93.0 228.4 210.9 183.0 185.0 178.2 1.0
459 DUANE JOHNSTON R 16.5 128.4 185.8 328.6 372.5 527.6 582.7 71.3 - - - - 181.9 1.0
457 BETTY BLAKLEY R 133.1 157.6 130.7 599.1 547.5 251.8 61.8 93.0 80.0 29.9 43.6 94.0 182.7 1.0
637 DONALD MULLINS R 114.2 320.4 369.3 423.4 467.3 31.2 18.0 1314 78.5 97.5 34.2 233.6 190.6 1.0
746 P.C.C.A. DREW REEDER R 109.7 226.1 154.3 236.4 175.8 306.4 148.6 215.7 196.0 204.7 213.2 143.4 191.5 1.0
449 ROBERT ZANDERS R 111.2 1254 158.8 287.2 503.9 160.3 87.8 127.2 203.7 365.8 89.8 110.5 191.6 1.0
444 ROCKY FULLER R 105.2 260.1 291.7 209.2 147.1 80.3 91.0 78.5 864.4 115.2 70.8 64.3 195.4 1.0
441 SHAWN HAMILTON R 107.0 153.6 114.4 187.7 273.0 358.5 177.3 198.7 208.7 3715 217.2 158.8 207.7 1.0
410 RICHARD BREIDENSTEIN R 193.0 183.0 209.9 204.7 343.3 238.4 196.2 212.2 223.4 200.5 118.2 212.2 208.4 1.0
779 ROBERT BUNTAIN R 67.6 172.3 149.8 210.2 902.3 462.0 81.8 68.1 185.5 144.6 64.6 83.3 213.0 1.0
408 TRACY SCHMIDT R 40.1 19.7 213.7 864.2 876.9 327.4 67.8 65.6 23.9 51.1 454 103.0 221.8 1.0
455 HAL BLANTON R 46.6 146.6 276.0 823.0 715.3 303.4 73.3 91.0 134.1 76.8 78.5 64.1 2325 1.0
773 JOHN SHRINER R 1184 165.6 262.0 525.8 380.0 380.0 155.8 138.1 164.6 174.8 1715 202.5 2334 1.0
546 PAMELA J. DOLLAR R 243.6 251.1 279.0 281.7 231.6 206.9 260.3 235.9 256.1 230.4 198.7 205.2 236.8 1.0
465 JACK DELONG R 162.1 147.9 299.7 419.6 502.7 307.4 171.5 194.7 184.8 157.6 159.8 173.0 236.8 1.0
727 BRENDA VAN HORN R 109.2 671.0 1,062.2 171.3 129.4 246.6 208.9 84.3 105.2 85.8 63.3 78.3 247.8 1.0
742 TERESA REDFIELD R 89.5 1384 345.3 1,099.8 774.2 384.7 108.5 108.5 134.1 112.7 108.2 129.7 290.4 1.0
777 LLOYD MARTIN R 105.2 146.4 130.2 118.2 131.1 131.9 104.5 103.7 96.2 98.0 101.7 100.0 1124 1.0
646 JERRY PIERSON R 39.4 84.8 88.3 152.1 170.0 120.7 82.0 112.4 185.0 131.1 102.0 102.0 112.6 1.0
458 DAVE SMITH R 115.9 138.1 157.3 168.3 120.9 107.0 99.5 151.8 120.2 101.0 104.0 100.2 122.0 1.0
537 TOM LERCHEN R 91.0 106.5 123.9 169.8 338.3 116.7 93.7 99.5 108.7 83.3 66.3 106.5 123.6 1.0
429 JON ANDERSON R 276.3 104.2 325.6 347.6 209.4 96.2 30.7 32.2 57.3 40.6 27.9 27.4 129.5 1.0
426 DONALD SQUIRES R 95.5 105.0 273.5 382.5 490.7 202.0 137.6 84.0 105.0 63.6 75.5 84.3 1725 1.0




709 JOHN & ELIZABETH SQUIRES R 78.8 68.3 131.4 84.8 70.3 94.7 89.3 88.0 72.8 79.5 64.6 88.0 83.1 1.0
542 CHARLES MITCHELL R 50.4 183.5 119.7 123.7 116.9 71.8 53.4 60.8 64.8 63.8 56.3 63.1 84.5 1.0
772 VIVIAN CHOATE R 96.5 37.4 67.1 338.6 156.8 254.1 23.2 33.2 11.7 18.2 31.9 26.4 90.0 1.0
490 DONALD POWELL R 103.2 93.5 86.0 108.2 115.2 109.7 92.0 87.8 84.5 51.9 87.8 119.9 93.7 1.0
508 CLYDE NORDQUIST R 54.9 145.1 111.5 1194 57.6 1394 68.6 120.9 144.4 70.6 52.1 61.8 94.2 1.0
702 MAREE LERCHEN R 82.5 129.7 83.8 102.7 87.8 131.1 90.5 89.0 101.2 99.5 95.0 64.8 95.1 1.0
745 ROBIN GARDNER R 97.0 102.7 100.2 102.7 101.5 108.2 101.2 54.6 169.5 120.2 92.5 114.4 104.0 1.0
521 MARY LOU MATHIS R 99.5 80.8 122.9 262.0 160.6 84.3 66.3 68.3 90.3 92.3 59.3 103.0 106.0 1.0
530 KAYLA CAIN R 83.0 111.7 1115 5.5 156.6 118.7 120.4 69.1 110.0 45.6 188.2 190.2 107.7 1.0
401 DONNA JOHNSON R 39.6 451 45.9 47.1 184.5 57.6 45.9 41.1 54.4 205.7 69.6 55.1 73.3 1.0
714 BETTY ZOOK R 72.8 67.8 65.8 69.8 74.6 226.6 67.3 46.1 22.9 66.1 23.4 89.8 73.4 1.0
554 RANDY CRAWFORD R 51.4 93.0 50.6 83.5 121.9 116.9 77.8 65.1 83.3 64.1 79.5 52.4 77.2 1.0
670 CHRIS JERDE R 62.8 2.2 4.2 194 296.0 134.9 62.6 47.6 53.1 66.8 119.2 117.2 81.1 1.0
602 COUG ANDERSON R 51.9 66.8 62.6 70.6 93.5 202.5 93.0 119.9 65.3 49.9 49.9 64.8 81.4 1.0
713 BETTY ZOOK R 77.0 92.0 76.8 81.8 104.5 96.7 89.8 79.8 74.6 57.8 79.8 93.0 82.5 1.0
609 DOUG WOO0G R 56.6 67.8 66.3 81.5 80.0 70.1 55.9 63.3 58.6 76.3 54.9 66.3 65.6 1.0
607 JOHN CORNELL R 20.9 57.8 37.4 56.6 121.7 140.9 71.1 71.1 57.8 96.0 74.8 36.2 69.2 1.0
715 BERNARD SCHMITZ R 59.8 57.3 50.6 52.9 80.3 67.8 53.6 52.1 25.4 27.4 154.1 173.0 70.2 1.0
436 HAROLD BLANTON C 337.8 235.9 746.3 634.3 636.5 553.5 94.7 99.0 346.1 87.0 89.5 102.0 325.7 1.0
738 BARBARA PROFFITT R 264.0 308.4 337.3 670.2 653.3 540.6 452.5 450.8 315.4 280.0 190.2 223.7 385.2 1.0
645 JERRY PIERSON R 212.4 190.5 219.9 435.6 533.6 658.0 551.3 600.4 639.8 515.6 491.7 459.5 452.7 1.0
726 DIANE DURALL R 53.9 52.9 51.4 48.6 42.9 49.9 46.9 31.2 38.1 29.9 33.2 34.9 42.2 1.0
735 KEVIN PARKIN R 49.9 43.6 42.6 46.9 88.0 94.7 39.6 33.9 29.4 29.7 48.6 32.7 47.6 1.0
743 ED SMITH R 27.7 22.7 26.4 97.2 38.9 22.7 125 110.0 132.4 28.2 44.6 18.2 47.8 1.0
448 CHARLES WEST R 29.4 62.3 46.1 64.8 90.3 41.6 34.7 38.6 38.1 38.4 49.6 61.8 49.0 1.0
452 MICHAEL GOTCHY R 276.8 278.8 408.4 454.3 503.7 531.1 339.8 502.2 972.9 533.8 377.0 435.1 461.4 1.0
717 TOM & LIZ MINKS R 11.0 43.1 25 7.0 35.7 37.4 29.4 17.7 139.1 13.0 56.1 27.9 34.5 1.0
631 DAVID BUNTING R 33.2 33.9 314 294.2 532.1 177.3 24.7 22.2 204 22.9 43.4 110.2 110.6 1.0
Total 7,469.0 9,729.5 12,396.4 17,938.5 20,998.6 15,489.3 8,811.2 8,713.5 11,072.9 8,725.9 7,710.9 8,731.2 11,324.9 73
Total (Gal/Mo) 224,070.88 291,884.56 371,890.64 538,156.08 629,958.12 464,680.04 264,335.72 261,403.56 332,186.80 261,777.56 231,326.48 261,934.64

Total 4.1 MGY

Ave Annual 11,324.9 GPD

Flow per EDU 155.1 GPD

Max Day = 2 X Ave

22,649.9 GPD
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WASHINGTON DEPARTMENT OF HEALTH

LEVEL 1 NITRATE BALANCE FOR LARGE ON-SITE SEWAGE SYSTEM

Project name:
Address, city and county:
Completed by (name and title):

Lewis County Packwood L.O.S.S. Plan- Hanna Property
Packwood, Lewis County
Trey Graft, E.l./ Andrea Day, P.E.

Date: March 7, 2013

Input Values Factor |Units Values Instructions Information Source

Nitrate concentration in precipitation Ng mg/l as N 0.24|Default Default

Total nitrogen concentration in wastewater Nw mg/l 60(|Default - residential strength Default- no additional treatment for reduction considered yet.

Soil denitrification d unitless 0.1|Default Default

Aquifer thickness ft 20|Default or aquifer thickness if known Use 20 or actual, whichever is smaller. Actual is 100 feet per wellhead protection plan
Drainfield area Ap ft? 86,000(Primary drainfield area 100% calculated area (not %150)

Distance from drainfield to property boundary Dpb ft 0[Measure in direction of GW flow Start with O first and see if it works per instructions.

Aquifer width Wa ft 405|Perpendicular to GW flow Based on drainfield dimensions. Assumed d.f. perpendicular to flow.
Aquifer hydraulic conductivity K ft/day 719.0|Measured or literature value Taken from K Calculation worksheet.

Hydraulic gradient i ft/ft 0.033[If unknown, use 0.010 See attached calculations.

Recharge R infyr 19.69|Recharge will be a % of ppt 35% of annual rainfall for western part of state- per instructions.
Nitrate concentration of upgradient ground water Ng mg/l 0.25|Prefer sampling data water sampling results taken on 2012-07-02

Wastewater volume Vi gpd 23,960(Design flows or measured volume Calculated design flow.

Output Values

Groundwater nitrate value Now mg/l as N 1.13 Point of Compliance (POC)

Groundwater nitrate value NowaLr Mg/l as N 1.13 Alternative POC

DOH 337-070

Concentration difference:

OK

without further treatment




WASHINGTON DEPARTMENT OF HEALTH

LEVEL 1 NITRATE BALANCE FOR LARGE ON-SITE SEWAGE SYSTEM

Project name:
Address, city and county:
Completed by (name and title):

Lewis County Packwood L.O.S.S. Plan- State Parks Site
Packwood, Lewis County
Trey Graft, E.l./ Andrea Day, P.E.

Date: 11.25.2012

Input Values Factor |Units Values Instructions Information Source

Nitrate concentration in precipitation Ng mg/l as N 0.24|Default Default

Total nitrogen concentration in wastewater Nw mg/l 60|Default - residential strength Default- no additional treatment for reduction considered yet.
Soil denitrification d unitless 0.1|Default Default

Aquifer thickness ft 20|Default or aquifer thickness if known Use 20 or actual, whichever is smaller.

Drainfield area Ap ft? 86,000|Primary drainfield area 100% calculated area (not %150)

Distance from drainfield to property boundary Dpob ft 0|Measure in direction of GW flow Start with O first and see if it works per instructions.

Aquifer width Wy ft 405|Perpendicular to GW flow Based on drainfield dimensions. Assumed d.f. perpendicular to flow
Aquifer hydraulic conductivity K ft/day 109.1|Measured or literature value Taken from K Calculation worksheet. Need to review.

Hydraulic gradient i ft/ft 0.012|If unknown, use 0.010 Taken from Lewis County Wellhead Protection Program
Recharge R infyr 19.69|Recharge will be a % of ppt 35% of annual rainfall for western part of state- per instructions.
Nitrate concentration of upgradient ground water Ng mg/l 0.3|Prefer sampling data water sampling results taken on 2012-07-02

Wastewater volume Vi gpd 23,960(Design flows or measured volume Calculated design flow.

Output Values

Groundwater nitrate value Now mg/l as N 12.42 Point of Compliance (POC)

Groundwater nitrate value Ngwart mg/l as N 12.42 Alternative POC

DOH 337-070

Concentration difference:

Not OK  without further treatment

Revised: July 2012




HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS-~ Hanna Site

GROUND WATER AND WELLS
{p. 1021 Driscofl} Medified Jacobs Equation

TRANSMISSITIVITY

Q/s = TH500  Unconfined Aquifers (not overlain by silt or fine-grained unit)
T = Transmissitivity of the well, in ft*2/day

Q = Pumping rate in gpm

s = Drawdown in well, in ft {static water leve| - pumping water level}

T =(Q(1500)/s)/7.48

Variables form Driller's Log: ABW618
Q (gpm) = 33.00
8 (ft) = 4,00

Calculated Transmissifivity

T {ftA2iday) =

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity {feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to acraened interval or 10 fest

Calculated Hydraulic Conductivity
s b(ft}= 10.00

T (ft*2iday) = 1658.25

K (fuday) =



HYDRAULIC CONDUCTIVITY

Lewis County
Packwoed LOSS- Hanna Site

GROUND WATER AND WELLS
{p. 1021 Driscoll) Modified Jacobs Equation

TRANSMISSITIVITY

Q/fs =T/1500 Unconfined Aquifers {not overlain by silt or fins-grained unit)
T = Transmissitivity of the well, in ft"2/day

Q = Pumping rate in gpm

s = Drawdown in well, in ft (static water level - pumping water level)

T =(Q(1500)/s)/7.48

Variables form Driller's Log: Snyder

Q (gpm) = 60.00

s{ft) = 6.00
Calculated Transmissitivity

T (ft\2/day) = 2010.00
HYDRAULIC CONDUCTIVITY
K=Th Hydraulic Conductivity (feet/day)

T = Tranmissitivily
b = Aquifer thickness, equal to screened interval or 10 fest

Calcuiated Hydraulic Conductivity
b (f) = 10,00

T (it2tday) = 2010.00

K (fuday) =



HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- Hanna Site

GROUND WATER AND WELLS
{p. 1021 Driscoll) Modified Jacobs Equation

TRANSMISSITIVITY

Qfs = T/1500  Unconfined Aquifers (not overlain by silt or fine-grained unif)
T = Transmissitivity of the well, in ft*2/day

Q = Pumping tate in gpm

s = Drawdown in well, in ft (static watet level - pumping water fevel)

T =(Q(1500)/s)/7.48

Variabtes farm Drillet's Log: Cheney

s (it} = 0.50
Calculated Transmissitivity

T {ftr2/day) = 20100.00
HYDRAULIC CONDUCTIMITY
K=Th Hydraulic Conductivity {feet/day)

T = Tranmissitivity
b = Aquifer thickness, equal io screened interval or 10 feet

Calculated Hydraulic Conductivity
b (ft) = 10.00
T {ft*2/day) = 20100.00

iy



HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- Hanha Site

GROUND WATER AND WELLS
(p. 1021 Driscoll} Modified Jacobs Equation

TRANSMISSITIVITY

Q/s = TA500  Unconfined Aquifers (not overlain by silt or fine-grained unit)
T = Transmissitivity of the well, in ft"2/day

Q = Pumping rate in gpm

s = Drawdown in well, in ft {static water level - pumping water level)

T ={Q(1500)/s)/7.48

Variabies form Driller’s Log: Charles Horner
Q (gpm) = 50.00
s {ft) = 2.00

Calculated Transmissitivity

T {ftr2/day) =

HYDRAULIC CONDUCTIVITY

K=T/h Hydraulic Conductivity {feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened interval or 10 feet

Calculated Hydraulic Conductivity
b {ft} = 10.00
T (fth2/day) = 5025.00

K (ft/day) =

AVERAGE K VALUE: ' 719.83




HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- State Parks Site

GROUND WATER AND WELLS
(p. 1021 Driscell) Medifled Jacobs Equation

TRANSMISSITIVITY
Qfs = TH500 Unconfined Aquifers (not overlain by silt or fine-grained unit)

T = Transmissitivity of the well, in ft"2/day

Ct = Pumping rate in gpm

§ = Drawdown in well, in ft {static water level - pumping water [evel)
T ={Q{1500)/s)/7 .48

Variables form Driller's Log: AFC 119
Q (gpm) = 100.00
s (ft) = 39.00

Calculated Transmissitivity

T (ftr2/day) =

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity (feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened interval or 10 feet

Calculated Hydraulic Conductivity
b (it)= 10.00

T (ft~2/day) = 515.38

K (ft/day) =



HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- State Parks Site

GROUND WATER AND WELLS
{p. 1021 Driscoil) Modified Jacobs Equation

TRANSMISSITIVITY

Qfs = T/1500  Unconfined Aguifers {hot averlain by silt or fine-grained unit)
T = Transmissitivity of the well, in ft*2/day

Q = Pumping rate in gpm

s = Drawdown in well, in ft (static water level - pumping water level)

T ={Q(1500)/s)/7.48

Variables form Driller's Log: UNKNOWN
Q {gpm} = 20.00
s (ft) = 4.00

Caleulated Transmissitivity

T (it*2/day) =

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity (feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened intetval ar 10 feet

Calculated Hydraulic Conductivity
b {ft) = 10.0C

T {fir2/day) = 1005.0C

K (fuday) =



HYDRAULIC COMDUCTIVITY

Lewis County
Packwoed LOSS- State Parlis Site

GROUND WATER AND WELLS
{p. 1021 Driscoll) Moditied Jacobs Equation

TRANSMISSITIVITY

Qifs = TA1500 Uncentined Aquifers (nat averlain by silt or fine-grained unit)
T = Transmissitivity of the well, in ft*2/day

Q = Pumping rate In gpm

s = Drawdown in well, in ft {static water level - pumping water level)

T =(Q(1500)/s)/7.48

Variables form Driller's Log: ABW641
Q{gpm)= 44.00
s {ft) = 4.00

Caleulated Transmissitivity

T (it°2/day)

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity {feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened interval or 10 feet

Calculated Hydraulic Conductivity
b {ft) = 10.00
T (ft"2/day) = 2211.00

K (ftiday) =



HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- Stale Pars Site

GROUND WATER AND WELLS
{p. 1021 Driscoll) Modified Jacobs Equation

TRANSMISSITIVITY

Qs = T/1500 Unconfined Aquifers {not overlain by slit or fine-grained unit)
T = Transmissiiivity of the well, in ft*2/day

Q = Pumping rate in gpm

s = Drawdown in well, in ft {static water level - pumping water level)

T ={Q(1500)/s)/7.48

Variables form Driller’s Log: AHL397
Qgpm) = 25.00
s (ft) = 7.00

Calculated Transmissitivity

T (fth2iday)

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity {feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened interval or 10 feet

Calculated Hydraulic Conductivity
b (ft) = 10.00
T {ft"2/day) = 717.898

K (fuday) =



HYDRAULIC CONDUCTIVITY

Lewis County
Packwood LOSS- State Parks Site

GROUND WATER AND WELLS
{p. 1021 Driscoll) Modified Jacobs Equation

TRANSMISSITIVITY

Qfs = TH500Q Unconfined Aquifers (not ovetlain by silt or fine-grained unit)
T = Transmissifivity of the well, in ft"2/day

G = Pumping rate in gpm

& = Drawdown in well, in ft (static water level - pumping water level)

T ={Q{1500)/s)/7.48

Variables form Driller's Log: AHL398
Q {gpm)= 25.00
5 (ft) = 5.00

Calculated Transmissitivity

T (ft°2/cay)

HYDRAULIC CONDUCTIVITY

K=Th Hydraulic Conductivity (feet/day)

T = Tranmissitivity

b = Aquifer thickness, equal to screened interval or 10 feet

Calculated Hydraulic Conductivity
b (fty = 10.00
T (it"2/day) = 100500

K (fuday) =

AVERAGE K 109.1
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Hydraulic Gradient Analysis
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Well Logs
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

$ttont Card No._WO 58407

Pl Qriginel and Firat Sopy Wt WATER WELL REPORT yMeuBweLLLD.2_ABWGLH

Department af Ecolegy
Sseund Copy -~ Dwhare €
ﬂdrd"cnpypz-udlln's cupywy STATE OF WASHINGTON Water RGN Pamlt No.

{1} OWNER: meme_Brhce Smith aims_Po O, Box 454, Packwoond, Wa, 98361
{2} LOCATIONOFWELL: cory__Lewlm - 1 oo 22 T1AN naOF wa

(25) BTREET ADDRESS OF WELL frosnataniess) 129 W1llame W, Packwoad, Wa, 9836

{3) FROPOSED UBE; [ Domesie Industial (3 Munlctial 01 (1% WELL LOS or ABANDONMENY PROCEDQURE DESCRIPTION
Farmallon: Dadcrbe by caker, chaiactst, slre of maiaal any wirusuis, and show tickeass of aoulfars

To
O e  TetWel O Ot D
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3 changs of Infarmation.
{4) TYPEOF WORK: gmgfgnqgggggff wll Sl e
Abandaned O Newwel X Mathod: Dug O] Hared [ i b
Despaned O Gable (X Etvsnl Brown topsaqll 4] 3
Recanditionod 09 Rofary deited O Brown clay small » cobblas 31 16
6 mches. | Brown clay cemented 16 | 24

{8) DIMENBIONS: ODiamstar of wall

oiled L I ———— T n | Gray clay hard 24 | 27
__Brown clsy samn
{6) CONSTRAUCTION DETAILS: __an_ﬁ_l&}'_ggg ;ii:el ;21; 3;
Caaing insialtsd: __6__“ Dlam, Irim ,*J_Mﬂ. 10__41_._.?1- *an_we_s_@nd 2ravel
*  Dplam. fom ft.10 fla
| water bearine 39 | 0

Do st  ———
nar
Thr:adn:d [u] —ew—* Diam.irom [N ] K

Parforailons: Yes[ ] mo [T
Typa o1 parfaratar usad
312 of parforallens In. by
__, perfarations from ft. to
panrations ftom #t 1o
padomdions fram 1o

w o S

Screens: vea[1 wo[F
Munufacturers Nama
Tipe

Olgm. . Shotske Jrom i
Diam, _ _ Slotaize from, It fL ~
Gravel packsd: Yaw ] Mo B Bhzool gravel .
Gravael placed fmm ft. o |4

Suecassal Yoo LX  NoLl Towrmdopwi_____ 18 n

Matoria usadin seal . e ntanliao
Did any siraba caniatn unyanblo water? Yo 0 wmx
Daplh of stata

Maoda] N,

4

B
'
LA

" §

1ls

Typra of water?
Mothud of neatlng sitata o

17 7130
T vh

PUMP: Monufrchror's Nama
HE

Tipa: [ [

@ 1
WATER LEVELB: Lantsutico dmaien R wosiorod 1178 098 A1A0 w33
statetenl 1.0 . balnws tap ofwell Date "

Sutegian g 14, par gaiarainchl Dete

3

Flo ot Yengrm 1y

B

WELL CONSTRUCTOR CERTIFICATION:

walsris Jby v 1 conelructed and/ar accep! mspanslt—ﬂlirgr for ennstruction of this well, and Its
(G, valva, ol campilancs with all Washinglon el consfruellan standards. Matedals usad and
the Infammetlon raporied abave are frus 1o my best knowfedga and ballaf,

{9) WELLTESTZE: Deawdnwnis amoun) wiier laval 18 iowered bataw: statke lavel
Waa a pump teat rrade? Yes [] k]l liyos, bywhom? NAME
Yighd: gat/min, wih ft. drawdawnafter ________ lva, = 3 {PERSON. FFEL m%%?%}um Y ovEE G Fnﬂm T
tHl n L
L ™ 1 ) a
Racovery dafa (fme tahon &9 zof0 whon gump tumed of) (waler isval mensured fram wall Licensa N -——3—————

1op B waler eval)
T Waler Lovol Time Water Lawl Time Waler Leval

ator's
RodSSol v enpnl 09PZ  pme 1274795
{USE ADDITIONAL 8HEETS IF MECESSARY)

Daty ot teat
Batortest 33 ooleminwit L _fi drasedowm abar 1 hr.
Aitast gal./min. with stem setat # for e, Ecology is an Equal Dpportuntty and Atfirmative Actlon emplayer. For spe-
Artecion faw_____ gom  Dats chal geccommedation needs, contact the Water Rasnureas Program at (205}
Tomperstoo of walar Wom = chomicat analysis mage? Yes (1 No X 407-6606. Tha TOD numbser is {206) 407-8006.

ECY 05D-4-20 {0y "1 =il



File Driginsl and Fint Copy with
Dapartmﬂ t of gy o

nd Copy ~— Owner Copy

3] qu}"--ﬂrme.r‘n Cony

WATER WELL REPORT ABRleation M. . wan o
STATE OF WASHINGTON POt No. - oo - oo

. (1) OWNER! rame_ b Wi SNYDER

. sadre LAY MU S TE ﬁﬁ Kivoed WHBK........

oot s | 1

(2) LOCATION OF WELL: counyy. =0/

‘yff ~6.4d ’V’B e Sacihtn.. T.#J.N,B.?FWH

epo

£L Houring gnd distance tnory gection or suhdivision soner
£ (g) PROPOSED USE: Domestto & Tnduswial 0 Musieipes 1 | (10) WELL LOG

treigation [ Test Well [J Other

O | Pormation: Be:ﬂrﬂre b onIor. chavagter sh:a of materigl and sﬁmcmfe tnd
T iness of OQUIErE Grid ehe Mnd and nastere of th !
m‘utum :pmaira:aﬁ. with M umt e mtﬂr Jor e?ni?rcmfngs of full‘mnffn o

(4) TYPE OF WORK: Qenere mumoer ot vl e T A

New well Method: Dug 0O retd [ M

Dasprusd ] Cable Driven m%.ﬁﬂf eib o

Reeonditianed [ Rotary [ Jetied [J £ 0 L& RAVEL :‘; 9

N E y
{5) DIMENSI Dlametar af well . é g 1BCHES, L ZCA DD T ,...,_j.'_é? .
Deillad._.... .___..ﬂ. Beapth of complatéd wal.l ....... T ety L g = .E ! 5,_ -2 2_ B
(6) CONSTEUCTION DETAILS: FINE ﬁﬂﬁ & iﬁm‘ %my’ WATE 22138
Casing installed: .ﬁ_ . Biem. from Fi . rw ’7’ é_. 1, __33___{;2__
Theeadsd 1 e DEBM £GT oo f 46 e A AVEL HaRDFAN AT 47 F7
Welded » Dlam. from £ H.

Perforations: v mNom

Type of perforator ussd.

SIZ¥ of pecforations i, by if,
o DETTOTAM DS L0 £l to w | —
st PETOTAH RN TR0 .. R, to f®

. to 1.

s J0xJOTAH O frORY

Screaehs v RNo ma/

Mgmafacturar's Nama.
Type Model No.iusmivuiamis
Diam, e Slot sliza from fi. 10 "
| D e Slot size trom ft. to 1t
Gravel packed; v ®0 o Bize of Fravals s s
Gravel placed irora I to g #H, f,M f"’ N é
Surface seal: ves gy No T what depth? A3 . A Vi m
=EMIANITE =T Y LS .

Baterial wed n scal

Typd & WAEE e -

Pt aoy sEate cantaltn unusable water? Yar [

INo &=
Depth o lrRtZo. e s

)
13 1979

Mathod of sapling strata off.

€7) PUME: monutastures's Name

—DEPARTMENT iR
3) Rfmﬁhldi nr'.r-:bt

Ty

up

Statla leval

~-aurfage elevation

(3) WATEB LEY - mﬂ meqn peg lvel,,.. _f......,.,,.‘?

"

4t. helow top of wall Hpie
PO T —— e L Ltoh  Date...-

&

Artesian water i contralled By,

(Cﬂp valve, dte.)

gel/min with .

TS: Dr. = pmount waler Iave] {x g
(9) WELL TES ¥ mﬂ;&ﬁ ‘,l::'[lgw :laﬂctlmﬁs ﬂ -

Work started. .._AE. ® ey 1045 Compl ad.}ﬂ.:’.‘aj-...j___d._, m_f?f
Wos lpump t832 made? Yea Br” No [3 B yes, by wham?. D LLEK o5 £ et emplat s

WELYL DRILLER'S STATEMENT:
b This wall was drillad under my jlurisdmunn and this yeport iz

drawidasm stter

u frue to the best of vy knowledge and belief,

"

dota {Hme token as rere when
Rm:mrarr B&un e ”!; et Tevel

Tima Wuhr Leval | Time

[pump fussed af] (waisr lavel — C’Hﬁﬁtﬁ @{LL WEAL ﬁf'ﬂ‘.ﬂ—l Ao

Walter Levsl Thite Water Lairal ﬂrm "or earparation Type oL B R

The Department of Exology does NOT Warranty the Data and/or the Information on this Weil

ISigned]. W‘O W -?'9 Lﬁﬂ
%l Drilier)

o WELAETY
BEIIE U seonre e OL NI, DA A drawdawn AT e —diS,
Axtedian How. #.paot. Dile.
Trogeratire of Wrtsr. Wae 8 chemieal anstyyis nudef Yed O Mo Bfrncense Hny{g ...................... Date..jé:eg:.z..._...., 1U?f
{UBE ADDITTONAL HEXETH I¥ NECISHARY)
w2

EGY B0-1-70



Firel Dopy with
103 "“'é‘n}“"m;w y wii
&y i Gemer'y CopY
Third Copy = Drillar’s Copy

WATER WELL REFORT
BTATE OF WASHINGTON

Applleation Ne- nen W R

Farmlt No. ... ..

B

(1) OWNER: m..“.m,sz}mm

Buusing and distanes foom vectlod or

{3) PROFOSED USE:

P hened e

kiweed [n. T3]

(2) LOCATION OF WELL: counts. Kot i S AL G

suhaivigion cormey

* v Soo Bt Ay PR,

Demestla ; Industrial £ Mustolpal 1 | (10) WELL LOG:

Farmastlon: Deaeribe U
show thicknex of ag
dralum pendiratad,

toley, pharacter, sz of maleyisl and structura, arnd
wifatk gnd the Rind dnd sature of e wmaterial in xach
th af fkaif one mnity fof eapR changs of formation.

FROM TC

Th
€ Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Sreigation [ Tost Well [J Other IO

(4) TYPE OF WORK: Jmers Jumoet 88 W i -
New well Mathad: Dug OO red [J

Deeponed 0 Cable DOriven )

Recenditionsed O Retury [ Jatted O

(5) DIMENSIONS:
¥

nches.

Dilameter of well .. ... S
i -

Depth of completad wail..,

Drifted,.... . 3
(6) CONSTRUCTION DETALLS:
Casing inatalled: _ﬁu Dinm, mmf.‘.hl! ..... ft. to _3,- 2,
Thraadsd [] o enensd » Dism, from # o £,
Wided e D, from £ to .

Perforations;: ven m.m/

Yy of perforatoy dred

BIEZE of perforatlons . oo BF ot - o

s pOCforations from f, ta 1®.

s POFforations from k. to H.

s porforations from 1, ta .

Sczeend ya D No (

Mantfacturer’s Name.

Type 2adel NOwo e

DiaE. oo Hlot A28 oo [0 W . S | . .
rom . to i,

Diam, . Slot alza

Gravel packed: v No [B,’;lu 02 HTAVEL] et
fi

Oyavel plaokd from fi. to g B
Surface seal ves i No ), Ta what destit, L& |- ——f i
Materid used In ;m...__.%d.#_iw ,.miia-r, ! Y :s 5;
Did sny sirate contsin unuaeble walerd Y [ No B, % E (____,
- pype of watect s DEpth [1 LT - T ——— gl
Mettied of apaling stratn ot i AP 1
- B 1
(T) FUME: sacnurscturer’s Newms - 2 5o O e
- Typa: HP .-ﬂgﬁ O "L oer
. - : P v i il
{2) WATER Lﬂﬁsf g < TR
Static Invel Fi /s £, belaw tap of well Dntw e
Artesinn PRANNIIS o —eseuin b, par aguars inch Datl. oo

Axisadan wiate trollad b;
water 1s gon Y. g, valve ey

Drawdown lo amount water jevel fa

(9) WELL TESTS: n !
Wiy YY1/ T

waa tuct mazdet Ver §17 w0

¥iald: ﬂh pal/min. with #, deawdown aitar e _ NrA
”n L] ”
» . m

"
ar H

i han, pumnp furiied off) [water lovel
Hycovary lg:dtl {ﬂm:ntﬁkénp :-; ‘l'ﬂ.l‘ﬂr‘;w a]lp s (s LY

Time Watar Letal | Plme Water Laval [ Time Woilar Lavel
Data of teat
Bafler taet. gL o, W e At. drawdown Pl ek,
Arisslan Acw. Z2pm. Tate
madet Yas [1 Ma f

Wk :hﬂgm"f.ﬂm 1;?.2. Enmbltm&ﬂ.,ggu.., lﬁﬁ.

WELL DRILLER'S STATEMENT:
Thiz well was drilled upder my jurisdiction and this repert Is

él?Z l-i'//;'sf; g 7.
vy Gedsli iy
f Po
[Sigued] . Mjﬂﬁﬁﬁgﬁ)ﬁ

L License Ha.&{.ﬂu .......... mta..(x.'::\gf...‘.", uﬁ

Warnparature of WebeTo.——. Was & ghemites) anslysts

(UHE ADDTTIONAL SHENTH Ir NECERAATY)

ECY pal-1-20

o



Fils O and First Copy with
Deparrmm of Ecology

Becond Copry — Owner 's Copy
Third Copy — Driller's Copy ETATE OF

WATER WELL REPORT

Application MO, .o e vecvene o

WASHINGTON Parmit No. ... e v

(1) OWNER: rome (42 az:L.:a...H_ob nen.

ncarons (292~ /S Hliry 12 - BandLe li/a. 577

. Bearing god distance from uctlun or subdivision corner

- M, A’E 8 AF. T LS N, AL e

(3) PROPOSED USE: Damerte g maustrisl § Municipat 03
Irvigation [0 Test Well (] Other O

(1) TYPE OF WORK:

Dwner's number of WEIl

—rrre——

(10) WELL LOG:

Formation: Describe by color, character, size of malerial and structure, and
show thickness of aquiy ers and the kind cnd hv.'?ltufe qof the material in ‘eack
siratum penetrated, with at lea.st one entry for each chunge of f

e]lm moTe, :;l&mg Dus Wﬁ;;e—d——dn FROM TG
New w wtho —
Deepeied [ Cable m/ Driven O g _| o
Reconditioned [ Rotary 0 Jetted [J ) 22,
(5) DIMENSIONS: Dlamoter of well o . YHET
Orilled ~X % s Depth of completed well... B8 8, e e
(6) CONSTRUCTION DETALLS: EARL 3
Casing installed: _...Fé = piam, trom Tod... rt. to H‘ )
Threaded [J e Diarn, from ft.
Weided B oo DI, £EOM e ﬂ: to S Y
Perforations: ye g  Ne B L [
Typa ai porforator used : > ‘f':
SIZE of perforations In. by in, ﬁ .:-—,; b
st DETfOTAHIONS from 1t to #®. T =
e pOTioTations from ft. to #t. ":‘f ,Lf -
et perforatioms from ft. ta . — ) A = ,' .
A
Scroens: v No NS
Manufactorer's Name N T
Typa. Model Nowmr—pmm s Tt + {1‘
Diam, ... 8lot size from 7o e B T - . ::‘
Diam. ..o Blot size .. W £ ' | T 1t, to . e Iaq' ;.
i & 33
Gravel packed: vesp Mo m/ Bl OF ETAVEL: covrrs e <l
Gravel placad from it. to
Surface seal: ves / '.'I:'o what, dep _Lgf e
Material used in baﬂ.l!'; J—

Did any sirata ountnin u.mlu'hln w.tnﬂ Yes O No B
‘l",ﬁ of waterl.... uemrer—— Dpih of strati.cee— e
"Mathod of sealing strata off

(ﬂzlfm: Manutecturer's Name

TyDe: HP
(8) WATER LEVELS: [oodauriace  slevation o
Static level (4 4+, below top of well Dated 2 A/ =X

Arudnupn-un__ _______________ 1bs, per square inch Data
Arxtesisn water ia controlled by.

SUNSEPRIRIERIT PRI

(Cap, valve, #tc.)

(8) WELL TESTS:
Was & pump test madet Yea

Drawdown is emount water lavel is
wered below static level

A
No 1] I yes, by whom?Dt".{ L ¥ o

work startead = 7 __ 1983, comple fm L. . 1923,

Yield: el./min. with £t. drawdown after L_ hrw. WEL:L DRILLER'S STATEMENT:
" * il " This well was drilled under my jurisdietion and this report is
" " " " e to the best of my knowledge and belief,
tirned off} ter lovel
BTl el o 1 Fater TVl e NAMES - e p r.7e ; g /Z "/%:ﬂ&nt// S
Tima Water Leval | Time Water Level | Time Water Laval | e ara bt v, wt FOrPOTAHOD (T j
Aﬂdmsszygs{ ..... ROA S (Y "é}! 2l s,
d",? »~
Date o test [Signed). ...é!?gl ...........................
Baller teat. . gal/min, with.......—.-2f, drawdown Rfter........ -1, 3 rﬂ.lur)
Artesian fiow z.pm, Date
Temperature of water_— . Wan g chemieal snalysis madet Yea [ Mo |:| License Noﬂ/\ﬁ J .... 33.. ST Date..£. "3! ....... ) 192?
(URE ADDIIIOMAL SHEITS IF NECISSARY)
ECY 050-1-20



The Department of Ecology does NOT Warranty the Data andjor the Information on this Well Report.

Fle Ciiginal and First Gopy vith WATER WELL REPORT Stant Card No. l A /3] o

Depanmant of Ecalogy GTATE OF WASHINGTON UNUEWELLID. v _ A S8 1 F
Sacund Copy - Owner's Ropy
Third Copy » Drider's Capy Water Fight Permit ¥o.

{1) OWNER: Nnma_ﬁazﬂ_&uzzfa# Atdrats. S 7 S ﬁﬁ.i'gff-“,a é; et TY 0 T
“ = ToET
. : Ne A¥o ngyseFr =
{2 LOGATION 0P WaLL: couny Ligrsi £ -~ “ ?ﬁ y =k T2 NR_G Fwm
{2a} STREET ADDHESS OPWBJ.I..‘[ornaaresfaddm)_L%Q___ i
EDUR CRIFTION

LS EaY
(3} PROPOGED USE: BT Damestic B (nduslial Dualbpst, 51 | - ANDON 7
O Jmigadlon O Tes! Wall B Gther ~Fonrafion: Desonbe by coker, charaeier, size of malarial and slructues,
O Dawatar and tha lindt ami natre of ta material in waah slratum pangimtsd, with st
{4 TYPEOFWORK:  Ounersramberafwall (If more than o) o ter . ] {#astana enifyfof ¢dch changa of information.
Nevwel Method : wATH e, Tk MATERIAL FHOM 10
0O Deapaned 0 Dug 3 Bomd kad 0 7 —
O Recondbioned ~ 3,Cable O Drven | Sk o &
¥ Bola O detted 4 : e 1 je
(5} LIMENSIONS: Digmater of wall Z inches 2 ! P 15 e
Drtad__ &2 feet, Dapth ot comrgleted wall de 4 ¥
{8) CONSTRUCTIONDEJALS £ '?Z—.g'f‘(:‘_
Laging insiatied: £ .
B Weliieg L7 -+ oemmmts  nw_ €9 n .
LT Linosinstatied -~ .. " Diam. from fi. 1o ft.
O Inseadad —_ Digar. from fLis &,
Parjonlong o Yes }‘a‘ N
Typy of pardarator nsad
SIZE of parrations In. 1y in.
perforations fam it.1o fi.
patlgrattong from o i
pattorafions from fl.to t RECEIVED
Brreens: 0 Yes 2 fo
Aanutaciur:’s Name _ !’LER_M 2008
Type Madn! No. . e
Diam. . Shtstze {ram fi.la . EPARTMENT OF EGOLOY:
Dam. . Tilsiza Irom fi.lp ft.
Graval proreds O ves &N Sizg of gravet
Gravel piaced from i ) i1
Surace soak E¥es ONo  Towhatdsph? TE
Matmil Used in seal Als T
O any strata contain upusushle water? [T Yes 'No
‘Typa of watar? Depth of strata
Mathod ol seafing straks off

7] PUMP: MamifelmdeName ___Be i d o APR—rt2000
oo _ Sl pesy, Bl e _SA

(M WATERIEVELR: Land-sudaes slavelun ghove meangeetevel . N,

Elafic vl ."G, . kaluw topolwal Daln g - 5- @ Wark Started .&L__..%, Complaiad Ei_u‘%ﬂ_.

Arnteslan prassurs {ha, par 3quarns lneh Bate ]
tar 1s contrcllzd b

Anasian wateria contrelesd oy {Cap, valva, alc) WELL CONSTAUCTION CERTFICATION:

{% WELLTESTS: Duwdown is amount water fevef Is Jasrered hefaw siatls tavel ! canslrusted antar eceg! responsitility for constructlon of thin wall, and its
Was apumplestinade? 0 Yes O 8o M yes by vham? m:]nP"ﬂn“ with ali Washington well construction standarda. Materfals usad
Yield_______ gal/min wih 1, drawdlos afar e andiha lnfu'm'lailon tAponted above are frue o my best knowladge and bellef.

. Yield: _ galminwih_ fu. drawdosm aflor hrs. Nms&u;_gf fs:‘gi.,_ﬂg:ii : J—f? [L X
Ylsic: gal/min. with {1, grewidgwn attar firs. {Parson, Firm, o Cotporationd, [Type of Frint
Recovary data fiime :2kan 25 Zam when puip wmed off) featgr levt] mogeured immwsll Addrass S
top o waterizvel)

Tims Waler Levat Tima Waler Layval Tima Witter Laval (Signad]f i é;.' ,Q. 2%' Lizange No. & Z-_ﬁf %
——— Contraclac's
Regairaon o IS1 4 A0/ 124 DC pae 3= & 4a20

Dl of st

Bafleriest _____ gal/min. with 1. drawdovn after e {L1SE ADDITIONAL SHEETS IF NECESSARY)

aitest  Jaw . gal oo, with stem sptal G4~ P | his,

Argslan five poam. Dalg '

Tempemiuraaiwater . Wasachemlealapalysiz made? [ Yas  BrNa Ecalogy Is an Eqtal Oppodunty end Affirmativa Actinn emplayar, For special
accorrmodation nacds, codtast 1he Watsr Hesources Frogram at {380) 407-

ECY 050-1-20 {2/7) BEQQ. Tha TDO number [s {380) 407-6005.




Joedhs wee ot
rwiul WATER wm REPORT Y TR RSN R —
Trois STATE OF WARRINGTON qﬁzﬁ,ﬁ’/ﬂm 74;’ 95;;;44 £

T
he Department of Ecology does NOT Warranty the Data and/or the Information on this Wefl Report.

(1) OWNER: m.g’fzé#w Wt Vf?ﬁ?ﬂ'ﬂ%w/

{2) LOCATION OF WELL: county 220414,

Begting and ditance from segilon or subdivision cornds

{10) WELL LOG:

(3) PROPOSED USE: Domesite & Indumtrial O Monicipsl g1
Irrigation [ 'Teut Wall 0  Other |}

Dwner's numibey af well

(4) TYPE OF WORK:

!ﬂ a
H hﬁ%ﬁ?ﬂ“ Dalaﬂha
Hrdsum

? ualua.d ";',‘,’,’““" ﬂ af maks ; h;md atrsIture,
t isart onw sntry Jor &ﬁ?:mwﬂ‘wwﬁ
M i —— ]

pmtmtad

11 nore $HAN BH8) sair s am————
New well Method: Dug 1 Bored O
Detpened [m} Cable Dilven [}
Aeconditioned O] Rutury Jetiad [

pamsiar of wall ..o é.. . Inchex,

(3) DIMENSI
Drtlied. ..,,ﬂ_mn. Dopth of completet Well.... o

(8) CONSTRUCTION DETAILS:

Casing installed: ,_....5;- Dians. from 2 1t t0 362, "
it o

Threaded [ N | TN ]
wadmd [P e " Dlam. from i to ﬁ.
Fexforation®: vepp o3

Typa of perforitod uwed

AIZE of perforationx In, by In,
ver——mmsane EfCTAMOLR frOrm 1, 1» 1,
s JETTOrREONDS frOm 1t. ta o,
e pEtforationy from .. #. 1o %,

Screendt yex g Mo E/r

Manufasiuree's Name.
Type. Madel N e
plam. .. Slot 5178 .- fTOM Ik, 1t
ﬂém ______ Blot siza from If, ta ft.
Gravei‘ packed; yearl  Wo [3-""Slze of gravels oo _
Grave! placsd from it. to 3

Surface seal: Yo g Mo -ro what, depths ... / Qa 'y
Wulednl vred in sesl..

O e < M
wid epy Mrata eonfain unum‘hla w\"\h\_ Yex O}

No ]
e L N— - L e
Methad of s=aling sizatas off.

{7} PUMP: ponafacturors Name.
HEP

Tridas

(8) WATER LEVELS: Jmfourlan SRIR” e
Btatie 16ve] cmco e P BEIOW top of well Date.—..
Artenlan pregsite e 1bs. per squark inch Date..en

Arteslan water 18 controlled by
ICap, vaive, o}

T

Drawdown is ermount wata* evel Is

(g) WELL TESTS: lownred helow atatic Lavel
@"%f)‘vﬂ. ISV 10 1

Was 8 pump test mede? Yeu 7 WNo
Yield: gal.2rain. with ft. drawdown affer hra,
. "

ay i

2 u tr »

Rer tn fifme tskan an Zere when Bump turned of) {waler level
?;'ifm fr{:m well tup in water leve ug 7
Time Watar Lwwsl | Tim= Waier Levsl

Timz2 Wuter Laugt

Date of teal
Rtler tost... 2.0 gu0fin, Wit . pe.4t, ACXWLGWT. AT LTS

Arteslen flow, gpm, Date

Pamperature of water .. Wax a themical anglyals made! Yes ] Ho (3

{USE ADDTTIGHAL SHEETS IF NECESFARY)

EBGY psg-1-20

Work stasted. £/ . Zm, 19&s.§-'camp1e;=d....;:’j.’.:.’:f.{.%ﬂ., 10&55‘-

WELL: DRILLER'S SPATEMENT:

This well was drilled under my jurlsdiction and this report is
true 1o the begt of my knowledge and belief. ba

mms/{% ﬁ'éé’de ﬂﬁ.

em:-n. ﬂrm. or erqréﬂnn} {Tyte or nxing)

= (R s o 02 [

e 3



A dd

Fila Original and First Copy with surecara o, WO6071 5

Depariment of Ecology WAT ER WE LL R EPORT ynicue weLL 0. ¢ __ABW 641

Second Copy — Owter's Copy

Thitd Copy — Briliar's Copy STATE OF WASHINGTON Water Right Panit No,
(1) OWNER: nemo_ oer—HHLE AORY MUNE o 109 Falrway Dr., Packwood, Wa.
{2) LOCATION OF WELL: Cournty Lewls 8W 1 SE inse 16 113N na9E  wm
(25) STREET ADDRESS OF WELL rmamstosiosst __ Cannon Bd. Riverside Tract, Packwood
(3) PROPOSED USE: g.‘C:):]:m:sﬁc Industia! O Muricipal O3 (10) WELL LOG or ABANDONMENT PROCEDURE DESCHIFTION
O é:,%:nﬁ Test Well O Ciher O Formation: Trascrioe by Gokor, cheracter, aize of materlal and struciura, and show thickness of aquilsrs
lI:ani tha klndr and nature of the materis! in @ach atratum penetrated, with 2t lanat one entry for each
. Ownoer's number of wal) ange of infarmaticn.
{4) TYPE OF WORK: (i ara han one) —— = =
Apendoned (1 Newwell X  Mathod: Dug D Boted [
Dseponsd [ Catls O Driven[] Brown light ¢lay sand 0 3
Recondilioned O Ratary O JetedD  fRrown clay soft small cobbles| 3 (12
(5) DIMENSIONS: Diametorolwel___ O nches. [Brown clay hard boulders 12 |14
peted_ 41 fest Depthof completacwall ___ 1 n [Brown cemented sand hard ih |26
¥y _hard 26 [ 31
{6) CONSTRUCTION DETAILS: rown clay fine sand 31|38
Casing Inatalled: _f * vemtom+4l o 41 . vel
Waelded (4 " Diam, from ft. to ft
Ling intetod - piem from . " 38 141
Perforetions: Yes [ 1 No I3
Type of perforatar used
SIZE ot parforations in. by In.
perorations from f.in A
perforatipns fram . 10 i
perforations from fi. o ft.
Scroens: Yes [ | No [
Manufacturer's Name
Type Madal No. o
Diarm. Slot siza from, fito . .
Diam. Slol size from It ft. %
Qraval packed: Yes [ Mo Siza of gravel
Gravel placed from ft.to 1. .
A =1 e
Surece seal: Yos X Mo ] Townetdepti?___ 15 R — e
Matarisl ussdinsedl Bentonlte slurry/cement - I
Dict any sirata conlaln unusabile water?  Yes (1 No [ - S !
Typa of water? Depth of strata Fz—_ P
Meathod of sealing strata off T A
o
(7) PUMP: Mantecturars Name = | -
Type: HP. = R T
(8) WATER LEVELS: Lundsuracs slovaion . wor stard__ 2/ 16 9. Compieted_ " 22/17/9%¢
Static lgvel 9 M. below top of wall  Dee )
P — e, por squars Inch ate WELL CONSTRUCTOR CERTIFICATION:
Antesan waler & conbolied by } constructed andfor accapt responsibility for construction of this well, and its

{Cap, valvo. alc.) compllance with all Washingtan wall construction standards. Malerials used and

the Information reparted abovae ara frua to my best knowledge and belief.

{9y WELL TESTS: Drawdown is amount water level |s lawared bekny static toval
Was a pump st moda? Yea [ 1 Mo[ 1t yes, by whom?

—_— NAME jgmmﬂwmg.__—
Yieh: ___ galdminwith________ R drawown after hrs, {FERSON, FIAM, G GORPORATION]  (TYPE OR PAINT)
" ” ” " Address Ps O- ,BOI 699, Morton, Wa. 983i6
" " T " - R 1 3 L"l
Recovery data (time taken as z6ro whan pump turned of} (water teval measurad fram wall {Slgned) FRLE Lcense Mo — = "
{op to water level)
Time Water Level Time Waler Lavsl Tima Water Level Gantracior's

Redl R YERPE1 93PZ  ome_ 12/17/95 s
(USE ADDITIONAL SHEETS IF NECESSARY)

Dale of o5t
-Bailar tost __LpLy _gal /min. with L . drawdown afer __1 hrs. X ] i . i
Airtest el /i, with stem aet at #. tar hra. Evology is an Equal Opportunily and Afimnative Action employer. For spe-
Artasian flaw gpm.  Date clal accommodation needs, contact tha Water Resources Program at (206)
Temparature of waler Was a chemical analysis mads? Yos O N (X 407-6600. The TDD number is (206) 407-6006.

FOv 050-1-20 (@oa  *f welEiee Q



The Departmant of Ecology does NOT Warranty the Data andfor the Information on this Well Report.

WATER WELL REPORT N et Ko, 2L 8 ya S

pnasvhiy Original & 151 copy - Ecolopgy. 2od copy « owner, 3rd copy - dnller .
Construction/Decomunission { " I eircle) / 5 / Unigue Exology Well IDTag N, ﬁH L. .%q"?
Canstruciion 3 Water Right Permit No. /V / A?
O Decommission ORJIGINAL CONSTRUCTION Nerlee ; v
of Intens al\’_umber Preperty Owner Name &} Ig-g ! E Ig pretih pﬂfah z
|PROPOSED USE: P Domestic {lindusmal [ Munisipat Well Street Address '5’:5'6?4@ £A.

ObcWaer  [Dirripation O Test Well  [JOther

L4 .
TYPE OF WORK: Owner's numiber of well (if more tbar one), Clry s County;,_ {.Cern
LENew Well [JRecondfunned  Method: [Joog [JBored  [JDriven Location ﬂ&im- 1/4 51-_11,4 See /L. T“Ei f R i c;'::l
WWM

[ Deepencd (dcatle B3n O fered Lal/Lang:
A T ka LatDeg Lat Mio/Sec
DIMENSIONS: Dumeter of well__£2___tnches, dnited__20___#. (5,8, sl ;
Depth of completed well o _n REQUIRED) Long Degumvine Yonp Min/Sec e
CONSTRUCTION DETAILS Tax Parcel No.
Casing R welded * Dempon. Y wwld s CONSTRUCTION OR DECOMMISSION PROCEDURE, 1
*  Dyam. from i Io f1 [Formaton, Descaibe by ¢clar, character, sfze of materda) and structure, and the

Instalted: [7) iner wnstatled o  tot et I e
*  Diam Eom AL ta g [Xind and naturc of the materinf [n each stratum peacirated, with atleast one
: 0] Thweaded eotry far sach change of information, Indicate afl water eocountered.
Perforationss [ Yes [§Ne (USE ADDITIONAL SHEETS [F NECESSARY.)
Type of perforaior nsed MATERIAL FROM T0
SIZE of pertls in by, in anduo of peefe____ fiom fto fL
B o= Gvave] . tabbler o 4
Sereens: [ Yes ,EINO [ K-Pac Locauen ‘;ﬁ w7 ) 3 7 g
Manufacmres’s Name, § TR
Type Model No L PYEPY ) {3 |29
Diam Stol Rize, fiom, fi 1o arly w},) 24 217

fi
Diam Slor Size. fiom, fl. 1o, fi ~ tusbs &Y By, Zz7 %)

Sravel/Filter packed: [yes o Disie of graveliéand é“"‘ﬂ\_{q"e é F"'é‘l? D{fjﬁu_éé;g{ 31’ zlaé

Mareriake placed from it

it in
Surface Seatz Aves TINo To wjat depth? f'i f1
&%ﬁa A

Matenals used in seaf
Dhd amy strala cantain uousable waer? [ lyes B Ne

Type of water?, Depth of strata
Mzihod of sealing strata off.

FUMP: Minufachwer's Name
Type: HP.
WATER LEVELS: Land-suckce elevation above mean sex Jeve] ft

Statc !r.vel_____,’l_______ﬂ. below top of well Date, HwF—a?
Artesian pressute jbs pey gquare inch Date
Anesian water is caorolled By,

{rap valve, e1c.)

WELL TESTS: Drawdown is amount water level Is lowered below static level,
Was a pump wstmade? C1Ves EINo 17 yes, by whoms
Yicld:, pal/min, with____________fi drawdown afier hrs. ;8]

Yield: _ galdmin.with___  fidowdovnaher ___ hrs, LY

Yeld: palmin with ______ fi dewdownafter b,
Recovery data ftime mben as zern when pump wrned off ffwater level measured from %ﬁ}'}

well 1op ta warer level}
Time  Water Level Time  Bater Level Time  Water Lavel arrl s
N o

YRR I COTT WY THIE

Ceptentof TRy

a FaBats )

o S o |
U O AUld

Daie of ies¢

Bailer 1= min with R dpawdown afier_ | _brs.
Airest 2 alimin. with stem set ap__{ 3 it fur_i____%ﬂ.
Antesian Now g pm. Dare 7~ §—2
Sunpas G Z—07F Corpleted Date G503

Temperaire of waler, Was 2 chemical snalysis made? [1¥es BNg

WELL CONSTRUCTION CERTIFICATION: 1 construcied and/or accepl responsibility for construction of this well, and its compliance with all
Washington well construction standards, Materials used and the informatfon reported above are true to my best knowledge and befief,

EiDsiller [C1Engineer FTraines Name (Pring ‘?‘A g8 Jong s Drilling Company ke, S v Dri I
Driller/Eagioecy/ Tminee Signa!umzé %ﬂw Lo Address 296 Al b ;féin;fiw A
Drilfer ar Trainee License No. 2.5 3 City, State, Zip. (h2dalis, pdl TI532

If frainee, Beensed driller's A
Signature and License no. Rﬂsﬁll'.ahm
Ecclagy is an Equal Opportunlty Fugloyer.  ECY 050-1-20 (Rev 4/07)

{ Contractor's ggél‘ti’is}”& 7ZH5‘D G b3
ate




The Department of Ecology does NOT Warranty the Data andfor the Information on this Well Report.

| WATER WELL REPORT ~ §mear - ) /5 440

Orxiginal & )st copy « Ecolagy, 2ud copy » awaer, 3rd copy - dnller
1 ORI S I copy « 2 i b Unique Ecology Well D Tag No._ G0 L 399
Canstruction/Tecommission ("™ in circle) / 5 ?
5 Construction " / 3 4 Water Right Permit Ne.
O Decommission ORIGINAL CONSTRUCTION Notice
PROPOSED USE: i) Domestic LJ Indwmial  LJ Municipd) Well Strect Address HAY (’:ya,h\ IZ

[ DeWarer brigation DJTestWeli  [JOther

TYPE OF WORX: Owner's number ol well (if more than one),

Ciy_ ek 8008 Cowrr ey
EN.-.W Well [ Reconditioned Method, [ Dug  ObBwred Obriven Location -w)f“' 144 MM Sw..[_é... Twa Riég‘f??‘::f

I Decpened Dcsble BRomy [ ened .
R ———— LaiLong: laPeg Lo MinfBex

DIMENSIONS: Diameter of well__&r _inches, drilled_Z.f i (5,7 5

Depth of completed well . ! R REQUIRED) Long Dégoenw Long Min/Sec
'consmucnonpsmn.s Ta, Parcel No.
Casing  $ Welded ___é_g__' Diam fom__7 5 f.to { ali ft CONSTRUCTION OR DECOMMISSION PROCEDURE
Instalied: O Liper josiabied *  Dism from fi. o i F?nmﬁon: Deseribe by colay, character, slze of maseral and structure, god the

kind and nature of the material in cach swratum panctrated, with atleast one

Perforations: [1¥es ENo

= Diam f fi
L) Threaded am Tom n i eniry for each change of informarion. Indieate alt watsy encountered.
(WSE ADDITIONAL SHEETS IF NECESSARY,)

Type of perforator vsed, - MATERIAL FROM >
CIZE of perfs . in Dy.____in andno, uf.pcrfs from i f J:m, If'e,l A 5 bLE.S o 3
Sereens: [ ] yes BMa [ K-Pac Location el te 3 /3
Manufasturer’s Name

Type, ModeiNo, oA’y ﬁm«lﬂl v, [E: 25
Diam Siot Slze from, fi. 1o ft A By Ha vd| Zo 2
Diam Sint Size from fim R

GravelFilter packedt [1Yos BdNo [ Size of grevelsmd,

Materialk placed fom fl o fL

Surface Sealt E’ Yes %Nﬂ To wr:cprh? { [id

Maizriats nsed in sea Larilging g

Dhd amy siratn conuin unasable water? [Tves B3 Ng )

Type of waler?. Depth of siratz

Method of sealing swata off,

PUMP: Manufacrrer’s Name

Types H.E.

WATERLEVELS: Land-swrface clevalion above mean sea Jeve fr

Stanclevel_ #Bs _ F.belowiwopolwell Dam A et T

Apesianpressurs_ Ibs. per sgoare inch Date

Artesian water 15 coapofied by,
feap,valve, oo}

WELL TESTS: me;iom 15 amount water tevel §s lowared below siatic Jevel,

Was a pump test made? [ ¥es K]No Iryes, by whom?
hrs.

Yield: galdmin.with___________fi drawdown afer:

Was a chemieal enalysis made? [dves Blng

Temperatore of waler

Yield; pal/min. with_________ fi deswdown afier 111-5,. =
Yield: gal/iin, with_ R drawdowa afier hrs, P\ E;—,M,EI ‘y"—? jD
Recovery dui frime 1ken as 2ero when pump turned off X water level measured  from
well top 1o water fevel) eodon o 03

Tiune  Water Lavel Time  Waier Lave} Time  Walerbevel v ULy

Lale of tes) Dgp.g_pt_p;gm_gi‘_l:f ology
Bailer est_________gal/min. with ft. drawdows afier hrs,

Alnest_ 23" _galimmin, with stem zet 21 {7 ftor 2 = hys,

Anesian flow, g.p.m, Date Tt/ —2F

S1art Daiz, ?"’ 1-<3 Coampleted Date, f""‘ $4~02

WELL CONSTRUCTION CERTIFICATION: I consiructed andfor accep! responsibility for construction of this well, and its compliance with all

Washingtan well vopstruction standards, Materjals used and the informailon repored sbove are true to my best knowledge and befiaf.

,ﬂnﬁlm ClEngivcer [ Trsinee  Name {Prind) e A 15 :Iﬂ-i«.e <
Dyidles/Engincer/Trainee Signature. 'gf\u; NPT
Drifler or Traines License Mo. Z-ﬁ- =5 _"57

I trofnee, Heemsed deilfer's
Signoture and License no.

Drilling Company e tduns Fo ‘
Address {25 i}w__//&nj louncd fite
City, State, Zip Chatelis, 1M GE53%

Congactor's fpZF K 1L
Reglstrafion Ng cresro 72 Date - 1-a3

Ecolagy is xn Equal Opportusity Employer.  ECY 050-)-20 [Rev 4013




3

S5P04°7

DEPARTMENT OF
ECOLOGY (Construction/Decommission (“x” in circle)

State of WoiHhgleh

Construction
[l Decommission ORIGINAL INSTALLATION
Notice of Intent Number

WATER WELL REPORT

Original & 1* copy — Ecolozy, 2% copy = owner, 3™ cogy ~ driller

PROPOSED USE: Domestic  [] Iduswial [ Munieipal
O Dewater L Imigation O TestWell [ Other

TYPE OF WORK: Owner’s number of well {if moro than ore)

1 Wewwell [ Reconditioned  Afethod : T] Dug
[0 Cable B Rotary [ Jetted

1 Deepened

[J Bored O Diriven

DIMENSIONS: Diamefer of well§ inches, deilled345 R,

Depth of complated well 3458,
CONSTRUCTION DETAILS
Casing Welded £" Diam. from +2 f.ta 180 &
Tnstalled: Liner instafled 4" Diam from 165 .0 345 #
] Threaded = Diam. From o 1.

Perforations: B Yes [ No
Type of perfomtor used  Grinder

SIZE of peefs 1/din. by 2 in. and no. of peris 40from 3356 to 3450

BBP 5SS

CURRENT
Notice of Intent No. W 301848

Unique Ecolopy Well ID Tag Mo, BBP 555

Water Right Permit No, NIA

Property Owner Name Bruce & Sylvia Kirkham

Well Street AddressQ US Highway 12

City Packwoed County Lewls

Locafion SWi/-1/4 SE1/4 Sec22 Twn 13 R8 EWM &
{s,, r Still REQUIRED) or
wwsi O
Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec
Tax Parcel Mo. (Required)0352330000040

CONSTRUCTION OR DECOMMISSION PROCEDURE
Fermation: Desoribe by ¢olor, character, size of matecial and structure, and the kind and
nature of the material in each stralum penctrated, with at least one entry for ench change
afinformntion. (USE ADRDITIONAL SHEETS IF NECESSARY.)

Screens: [0 Yes ‘o [ K-Pac Location
Mamaener's N MATERIAL FROM | TO
lachufer's Nane Sandy clay, Gravel, Rocks
;‘_"" P - M“d"fllh:“‘ = Beulders Brown Hard 0 64
Ao, S1Z2e jun} . 1o

Diam, Slot size fiom o it Sand, gravel, rocks Red '

N Very soft 64 105
Gravel/Filter pcked: [] Yes [ Ne Size of gravel/sand Rocks. oraval Black Sofl 108 122
Materials placed from fl.ta . '8

Clay & gravel Gray Soft 122 125

Surface Seal: B Yes [0 No  To whatdepth? 184. Clay Gray Soft 135 138
IMaleral used in seal Bentonite Clay, gravel, boulders
Did any sirafa confain unusable water? O Yes No Brown Soft 136 152
Type of water? Depth of strata Granite Gray Haxd 152 280
Methad of sealing sitata off Granite Gray Very hard 280 343
PUMP: Manufactwer's Name Granite-wh Gray Hard 343 345
Type: HE
WATER LEVELS: Lond-surface clovation above mean sea level ft.
Static level B0, befow top of well  Dare 1077717
Autesian pressure Ibs. pes square inch  Date
Artesian water is lled by (cap, valve, eie.)

WELL TESTS: Drawdowa is amount water fevel is lowered below statip Jevel

Was u pump lest made? [J Yes @ No  [IFyes, by whom?

Yield: ol Jmrin. with fi. drawdown after hrs,

Yield: gal./min, with it. deaswdown affer hrs.

Yield: pal fmin. with . drawdowi affer hrs.

Recovery dota {time takei as zero when pip twned off) fwater level nieasurad from
well tap 1o water levell

Time Water Level Time Water Level Time Water Level
Date ol test

Bailer test gal./min. with t, drawdown after hes.

Ainiest B0 gal.fmin, with slem sot at 3408, for hbrs.
Atesian flow gpm. Dute 107411

“Fempematuec of water

Was a chemieal analysfs made? [ Yes No

}

i moe dm g g,

HEGEIVEL

oA 9N
£

votl ¢©

VASA rslie 131 {ITT1E)

L

T
o mye s AT
¥ :UUIUQ‘}' {Q\' _f‘

Start Date 5/30/11 Completed Date 10/7/11

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept respansibility for construction of this well, and s compliance with all Washingfon well
construction standards. Materials used and the information reported above are truc to my best knowledpe and belief,

Driller [] Engineer [] Trainee MName (pdn. ) Chris Jones

Drilling Comuany Moerke & Sons Pump & Drilling, Ing.

Driller/Engineey/ Trainee Signaiure

CH.o

——

Addrass 1162 NW State Avenue

N,
Driller or trainee License No. 2253 - City, State, 7ip Chebalis , WA, 98532
IF TRAINEE: Driller’s License No: Contractor’s
Driller’s Signature: Registration No. MOERKSPO72NS Date 10710111

ECY 050-1-20 {Rev 02/10) I you need this decument in an alteragie formay, please call the Waler Resources Program at 360-407-6872.
Persons with hearing loss can call 71! jor Washington Relay Service, Persons with q speech disability can cafl 877-833-6341.



The Department of Ecology does NOT Warranty the Data andjor the Information on this Well Report.

g/1e/81 B3.46

DEPT DF ECOLOGY, PERSOMMEL

aaz

newsctom___ A2 & 3151

i
apartonn of €20y WATER WELL REPORT v
UNIQUEWELLID # M_...._—..

Bovond Copy - QWS Copy STATE OF WASHINGTON

Third Gopy « Drter's Qogy '?S S-? :?) Whaler Biyid Penufl N, e

(tr owNER Nome fadR  OZgT  op TEHAS f?agrnﬂam Adrans, =

——
@) LODATION OPWELL Comty Bl S N s 5000 wveee 22 v L3 nn_ L dm
{2a) BTMOET ADDAESS OPWELL [or naaroal avcress) 1 BINZ S HED {WSDET ) s8I Lrekwonn , 131
TAX PAROEL N0 —_— _

(3 PROPOBED USE. O Demesilc C hrdustiriel O uniaipal (0} WELL LOG br PECUMMEBIONING PAOCEDURE DEECRIFTION
O Imigattorn {5 Teal Wl /51 D Other Pormation  Oescibe by wolor, chamadler, stoe of maadal eed stuoture, and
1 DeWaler A/ b Krd nnd nEtym v ta malenal b eactr atielum peneiraiod, wih al beesl

wrw ordry Tor exch chanps of Informatlon, Indicate sl waler samauiomd

) TPEOFWORK.  Owrwrs numbor of well (Il mora than ong}
D Now Wal Wethod WATERLAL FROM o
D Dasponsd O bup 0 o
O Recondlished O Gobd O Drivan .&ewmm; tell
J'K_lbommmlaniun B Aoave o Jamad
(8 BIMENSIOND Piatmoty of well P8 " Come _ Cosr (Y __inchos tf —
Dittad ________ fowl Dppth of completed wall L2 =fe™ f %dn ™ o 1 [ 12~ o
R L S et i G Wity g "
(6} CONBTAUCTION DETAILY _
Cuning Inxtnlipdr /y‘ / /;' 35 e DI - AT A
D Wakdad Btam from it ta e ] 4 0
O Uneri Diarn from g ft
0 Thrungded x Blam fom fLio L3 .
| soromre aler £eY
Pariarmtions OYes BN /V//? _u:_éilﬁ?_iﬁruund Serll
Type of partorinr tand
BIZE of pesforetions In by In —
e purfaratlona from i o, § LRSI L &L ﬁmr‘&l& C" g5
Lsea ]
Seresy” OYes Do 1) KePac Lodatan s PR
e  Nomn ,/;;j ,rf/jﬁ( mgﬁ /}g-;f féﬁfcrm_wlx:d k] { -l
Tno Riatitl Moy ﬁr.nn%ﬂwf
D Ao Bie trom ft i fi
Plom 5xx Size from fi.to &

DinpielFiller pichad, OYor O No [ Size & praveleand

Motorld ploged drom A’; 2 Ro

RELEIVE]

JAN 23 200

Borfres aest, OYea ONo Te n
Matoilal uand In anat _Wm DERM A=Y 1 LF ot U,
©ld any selE Contal unusabe waler? | 1 yae INb WHTL DULLING UriT
" Ty vl wales? . Dnplh of atraty
Mpthad of esaling strats off
@ " rumME Manut ra Naihe 4{/{/’14
Trpa Hp
&) WATERLEVELE |land-sudiew efavallon above mean svn lival
Suholorl ___Jf T~ 7 * ft botmw top of wed) Dnm.IZ:C—__-:H g w@tSmneu_ﬁLlQ_Lw ¢mrla=w_‘ﬂ‘_L°_L_
Atlagian p s persnoers inch  Dale, —_
Artoclan water la lnd by -

{Cag, valvo, otc |

10} WELLTEBTE Drvawrtown f5 amount water dorvpl Iz iowemed bekw sYRIG Hval

Was a gump toat mae? DYos DNp N yoz. by whom?

Viskd: olimn with I drswsdorem ultor

Yiekk . palimin with ) Ndmvdowo e s
his

Yl galdmin wil , 1k, drawdown atier bt
Recovery dala {ime Wken an » pu_mpl [ I} fwater lovel snaneured from
fwoll op 4 wador Jevoi)
Time Water Lyvs) wﬂw Thoe  Watsr Laval
o
7

Date of fazt
Balfor wst pal/min wiih, N drardDwn aMer, hre
Alntpxt galumin wih H drwdin dMor, hre,
Artaclon e gpm Dale
Temparature of wealer Whan B ¢ jemlcul analysla mpdal CYes O Ne

ECY G50-1-20 {11/43)

WELL CONSTRUCTION CERTIRCAMICN.

Foenstiucted and/or accept rmeponptiilty for conatrusten o thls we¥, ad hs
onpliance wit all Washingten well construcdon eiwnddrds  Matatalx ubad
And Wi Mformadion tegroried above 86 rus to My bast knowfadge and ballsl.

Typo of Print Nume Mrchard 6. &Hji%ﬁmw No 27409
{Llseneadt QrforiEnglrxoc}

Unonre Ne

Conbectors
Rogletanen Ny

Diata, ———

{UGE ADEATIONAL SHEETE IF NECESSAHY)

Ecology w wn Equal Cpportunly and AMirnaltes Aclion smploysr For ppecial
accommodallel neads, conter! the Waler Fossuttms Program st (300} 407
BEOD Tha TDD mumbgr Iy (360} 497-5006



WATER WELL REPORT

QOriginal & 1" copy - Ecology, 2™ copy - owner, 3" copy — dritler

u ”

in circle)
O Construction
O Decommission CRIGINAL INSTALLATION Notice

Q & oS~ of Intent Number

CURRENT
Notice of Intent No. L(_) cg 5‘]1 Seo ‘7{

Unique Ecology Well ID Tag No. Iq L H B>
Water Right Permit No.
Property Owner Name _[ein ¥ Dawon  Pottes
Well Street Address _/ /¢ _(edav S+

PROPOSED USE: BT Domestic T3 Industial = O Municipal oo " E -~

O DeWater 0 Imigation O Test Well & Other City 44 C—Kwod County _L L4 NS

ion ME1/4- A ;
TYPE OF WORK: Owmer's number of well (if more than one} Location M—IM ”45‘“6—’”4 Sec lk TWHL —i %% c':::
New well O Reconditioned Method ; [) Dug O Bored O Driven .
O Decpened O Cable JF'Rotary O Jetted Lat/Long (s, t, r LatDeg _ Lat Min/Sec
DIMENSIONS: Diameterofwell _&___ inches, drilled_3 5 . Still REQUIRED :
25 Q ) Long Deg Long Min/Sec
Depih of completed well iR —_— —
CONSTRUCTION DETAILS ) Tax Parcel No. DO0F8p0037000
Casing & Welded é " Diam. from ;"‘ > Rto_2 ? ft. i
Instatled; E3 Liner installed " Diam from ft. 1o fi.
O Threaded  Digm, from f to 8 . CONSlTRUCTlON OR DECOMMISSION PROCEDURE
Perforations: LTI Yes & No Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in. by in. and no. of perfs from f.io __ fl. MATERIAL FROM TO
::reel;s:t . ND Yes ,dT\Io O K-Pac  Lacation <o, Cofon e } P /7
I am ;

Mt — Vitar Zison 7Z_ 129
Diam. Stot size from . to ft. /k{ Al J Lo d‘—;‘: ‘2‘9 35,
Diam., Slot size from it 1o fi.
GravelFilter packed: 0 Yes JETNo [ Size of gravel/sand
Materials placed from fi. to ft.
Surface Seal: ,E' Yes 0O No  To what depth? 7 3 ft.
Material used in seal __ /T o2 2 #+ £
Did any strata contain unusable water? O Yes” 2 No
Type of water? Depih of strata
Method of sealing strata of T
PUMP: Maufacturer's Name
Type: HP.

WATER LEVELS:, Land-surface glevation above mean sea level
f. below top of well  Date _A~7-6 '7

Ibs per square inclr Date

Static level

Arfesian pressure
Artesian water is controlied by

fcap, valve, etc.)

WELL TESTS: Dmwdown is amount water leve! is lowered below slatic tevel

Was a pump test made? O Yes F-No If yes, by whom?
Yield: gal./min, with ft, dmwdawn after hrs,
Yield: gal./min. with i, drawdown after hrs,
Yield: gal./min. with ft. drawdown after hrs,
Recovery data (hme taken as zero when pump turned off) (water level measured from well
tap 10 water level)

Time Waler Level Time Water Level Time Water Level
Date of test

Bailer test gal./min. with f. drawdown after birs.
Airtest é’ 2 gal./min. with slem set at 25——- ft, far / hrs.
Artesian flow Zp.m. Date

Temperature of water Was a chemical analysis made? [J Yes O Mo

3
1=
b
E“ .
S "
L")

Pt
\.llJul. LINIR]

Start Date 13 -7 Compteted Date 6 7

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all

Washington well construction standards. Materials use,

d the information reported above are {\rue tﬁﬂ best knowledpe and belief.
(e P Drilling Cnmpany m{‘o& LL‘SQ\.\ ﬁ\\\ \‘(\C?

(U' Drifler O Engineer [ Trainee Name (Pri /3 £, Z/ /
G
Driller/Enginesr/Trainee Signature Nz B or G

adiress_1QOS Mee™isoin COue

2%5Y 6

Driller or trainee License No,

City, State, Zip { ‘Iantm\\u} Wa Ge53]

If TRAINEE,
Driller’s Licensed No.

Coniractor’s

Driller’s Signature

Regiswation No{ LM AUDQB VY] pee Z= 67O P

Ecology is an Equal Oppartunity Employer

ECY 050-1-20 (Rev 3/05)

The Department of Ecology does NOT warranty the Data and/or Information on this Wel! Report.

PEY



Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Soil Resource Report

T:\1_ACTIVE FILES\2012 Projects\2913 - Lewis County Packwood LOSS Plan\3_ENG DESIGN (green folders)\LOSS
Report\Attachments Template.docx



USDA United States

| Department of
Agricuitre

O NRGS

Nzgtural
Raesources
Conservation
Service

A product of the Naflonal
Cooperativa Sail Survey,
a joint effart of the United
States Department of
Adriculture and other
Federal agencies, State
agencias including the
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Preface

Soll surveys contain Information that affects Jand use planning in survey areas. Thay
highlight soil limitations that affect various land yses and pravide information abeut
the properties of the soils in the survey areas. Sail surveys are designed for many
different users, including farmers, ranchers, foresters, agronamists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution contral can use the survays fo help them understand, protect, orenhance

the envirenment,

Varlous land use regulations of Federal, Stale, and lvcal governments may impose
speciai restrictions on land use or land treatment. Scil surveys iderdify sail properies
that are usad In making various land usa ot land treatiment decisions. The information
Is intended to help the land users identify and reduce the effects of soil limitations an
various land uses. The landowner or user is respansible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for generat farm, Yacal, and wider area
planning, ensite investigation is needed {o supplement this informafion in some cases.
Examples include soil quality assessments (hitp:/fsoils.usda.govfeqif) and cerain
conservation and engineering applicatians. For more detailed informaticn, contact
your local USDA Service Center (hifp:¥offices. s¢.egov.usda. govilocator/app?
agency=nrcs) or your NRCS State Scil Bciantist (hitp.fsoils.usda.gov/contactf
state_offices/).

Gireat differences in soil properties can cogur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be usedas a |
foundation for buildings or roads. Clayey ar wet soils are pooriy suited to Use as septic
tank absorplion figids. A high water table makes e soil poarly suited to hasemeants or

underground installations.

‘The Naflonal Cooperative Soil Survey is a joint effort of the Unifed States Department
of Agriculivre and other Fedaral agancies, State agencles including the Agricuftural
Experiment Stations, and local agencies, The Nafural Resources Conservation
Service (NRCS) has leadarship for the Federal part of the National Cooperative Soil

Survey.

Information about solls Is updated periadically. Updated information fs available
through the NRCS Soil Data Mart Web sits or the NRCS Wekb Sail Survey. The Soil
Data Mart is the data starage site for the official soit survey information.

The 1.5, Department of Agriculture {USDA) prohibits discrimination in all its pragrams
and activities an the basis of race, color, national crigin, age, disability, and where
applicable, sex, marital status, familial status, parental status, refigion, sexual
crientation, genetic Information, pelitical bellefs, reprisal, or hecawse all or a part of an
individual's incormne s derived from any puhlic assistance program. (Not all prehibited
bases apply fo all programs.) Petsons with- disabilities who raquire alternative means



for communication of pragram Information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (veice and TDD). To fils a
complaint of discrimination, write to USDA, Director, Office of Clvil Rights, 1400
independance Avenus, 8,W., Washington, D.C, 20250-2410 or call (800) 78543272
{volce) or (202) 720-8382 (TDD). USDA is an equal oppertunity provider and

employer,
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How Soil Surveys Are Made

Soil surveys are made to provids information about the sciis and miscellaneous arsas
in a specific area, They include a description of the soifs and miscellansous areas and
their localion on the landscape and tables that show soll properties and limitations
affecting various uses. Soll scientists observed the steepness, length, and shape of
the siopes; the generai pattem of dralnage; the kinda of cropa and native plants; and
the kinds of bedrock. They ohserved and described many soil profiles. A soil profile Is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down inio the unconsclidated material in which the soif formed ar from the
surface down to bedrack. The uncansolidated materiai is devold of roots and other
living organisms and has not been changed by other binlogical activity,

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically assoclated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses {USDA, 2008). Soil survey areas typically

consist of parts of one or mora MLRA,

The soils and miscelianeous areas in a survey area occur in an orderly pattern that is
relaled to the gaclogy, landforms, relief, climate, and natural vegetation of the area.
Each Kind of soll and miscellanecus area is assoclated with a particular kind of
landform orwith a segment of ihe landform. By observing lhe soils and miscellaneous
areas In the survey area and relating their position to specific segments of the
lantform, a soil scienffst develops a concept, or madel, of how they were farmed. Thus,
during mapping, this model enables the soil scientist to predict with a considerabie
degree of aceuracy the kind of soit or miscellanecus area at a specific location on the

landscape.

Comimoniy, individual solls on the landseape merge info ane another as their
characteristics gradually change. To construct an accurate soll map, however, sail
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these abservations, supplemented by
an understanding of the soil-vegetation-landscape relaticnship, are sufficient to verify
predictions of the kinds of sail In an area and fo detsrmine the boundaries.

Soll sclentists recorded the characteristics of the soll profiles that they studied. They
noted soil color, texiure, size and shape of sail aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify sails. After describing the sails in the survey area and determining their
properties, the soil scientists assigned the soils to taxanomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a sat of soil
characleristics with precisely defined limits. The classes are used as a basis for
comparison ta classify soils systeratically. Soil taxonomy, the system of taxonemic
classification used in the United States, is based malnly on the kind and character of
soil properlies and the arrangement of horizons within the proflle. After the soit
scientists classified and named the solls in the survey area, thay compared the
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ndividual soiis with similar soils in the same faxonomic class in other areas so that
they could confirm data and assembie additional data based on experfence and

research.

The objective of sail mapping is not to delineate pure map unit components; the
ohjective is to ssparate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unlt Is deflned by a unique
combination of sail companaenta andfor miscellaneous areas in predictable
proportions, Soms components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data, The deflneation of such landforms and
landform segrnents on the map provides sufficient infarmafion for the development of
resource plans. If intensive use of small areas Is planned, onsite investigation is
needed lo define and locats the sofls and miscellansous areas,

Scil scientists make many fleld observations in the process of producing a soil map.
The frequency of obsarvation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
expeiience of the goil sclentist, Observations are made to test and refine the soil-
landscape model and pradiclions and to verify the classification of the scils at specific
locations, Once the soji-flandscape model is refined, a significantly smalier number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
badrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typleally vary from

one point fo another across the landscape,

Observations for map unit components are aggregated to develop ranges of
characteristics for the compoenents. The aggregated values ara presented. Direct
measurements do not exist for every property presanted for every map unit
component. Values for gome properties are estimated from combinations of other
properties.

While a soil survey is In progress, samples of some of the soils in the area generally
are collected for laborafory analyses and for engineering lests. Soil scientists interpret
the data from these analyses and tests as well as the field-ohserved characteristics
and the soll properties to dstermine the expected behavior of the soils under different
uses. Interprefations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from oiher sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soll.

Predictlons about soif behavior are hased not only on soil properties but also on such
variables as climate and hiclogical activity. Soil conditions are predictable over long
peslods of fime, but they are not predictable from year to year, For example, soll
sclentists can predict with a falrly high degree of accuracy thai a given soil will have
a high water tabie within certaln depths in most years, but they cannot predict that a
high water table will always be &t a specific level in the soll on a specific date.

After soil scientists Iocated and idendified the significant natural hodies of sail in the
survey area, they drew the boundaries of these bodies on aerial phatographs and
Identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating houndaries accuratsly.



Soil Map

The soll map section includes the soil map for the defined area of intersst, a list of soil
map units on the map and extent of @ach map unit, and cartagraphic symboals
displayed on the map. Also presented are various metadata about data used to
produce the map, and a dascriptian of each soil map unit.
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Map Unit Legend

No Digital Data Avallabla 1,382.0 19.0%
Subtotals for Soll Survay Area 1,382.0 19.0%
Tatals for Araa of Interast 72794 100.0%
B
Aquie Xeroflivents, averflow
49 Cinebar slit faam, 0 to 8 parcant slopes 1133 1.6%
50 Chnebar silt laam, 8 to 15 percent slopes 2.2 0.3%
51 Cinebar ailt loam, 15 lo 30 percant slopes 4.8 0.1%
74 Greenwaler [oamy sand 748.9 10.3%
123 Ledow sand 324.4 A.5%
136 Nesika leam, 2 to 5 percant slopes 3.3 0.0%
134 Netrac sand, 2 to 5 percent slopes 923.2 12.7%
139 Neirac sand, 5 to 15 percant elopes 116.0 1.6%
140 Nevat sand, 5 to 18 percent slopes 7515 10.3%
i Hevat sand, 15 1o 30 percenl slapas 74312 10.2%
142 Mevat sand, 30 to B5 percent slopes 707.2 B.1%
144 MNevat-Rock outcrop comples, £5 o 80 parcent 1306 1.8%
slopes
166 Pits 218 0.3%
110 Pugat silt [oam 36.4 0.5%
180 Riveywash 2885 4.0%
198 Schreldar very gravally silt loam, 65 to 90 percent 143 0.2%
stopes
203 Schneider-Rock attorap complex, 85 {o 90 percant 22.3 0.3%
slopes
204 Schooley silt loam 180.6 2.5%
207 Siler sit loam 243.0 3.3%
247 Xerorthents, spoils 845 0.7%
W Water 2725 3L7T%
Subtofals for Soil Survey Area §,897.4 81.0%
Totals for Area of Inferest 7,279.4 100.0%
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Map Unit Descriptions

The map units delineated on the detaited soil meps in a soil survey represent the soils
or miscellaneous areae In the survey area. The map unit descriptions, along with the
maps, can be used fo determine the composition and properties of a unit.

A map unit defineation on a =oil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonamic
class there are precisely defined limits for the properties of the solls. On the landscape,
however, the scils are natural phenomena, and they hava the characterlstic variability
of all natural phenomena. Thus, the range of some observed properties may axtend
beyond the limits defined for a taxonomic class. Areas of soils of a gingle taxonomic
class rarely, if ever, can be mapped without including areas of ather taxonomic
classes. Consequently, every map unlit is made up of the solls or miscellaneous areas
for which It s named and some minor components that belong to taxonomic classes

other than those of the major soils.

Most minor soiis have properties similar to those of the dominant soil or soils in the
map unit, and thus they de not affect use and management. These are called
nencontrasting, or similar, cemponents. They may or may not ke menticned in a
particular map unit description. Other minar components, however, have properties
and behavioral charactertstics divergent enough to affect use or to raquire different
management. These are called conirasting, or dissimilar, components. They generally
are in amall areas and could not be mapped separately because of the scale ysed,
Some small areas of sirongly confrasting soils or miscellaneous areas are Identified
by a special symbo! on the maps. If included in the database for a given area, the
contrasting minor components are idenfifled in the map unit deseriptions along with
some characteristics of each. A few arsas of minor compenents may nok have been
observed, and consaquently they are not mentloned in the descriptions, especially
where the pattern was so complex that it was impractical o make enough observatlons
to Identify all the soils and miscellaneous areas on the landscape.

The presence of minor components it a map unit In no way diminishes the usefuiness
or accuracy of the data. The objeciive of mapping is not ta delfineats pure taxonomic
classes but rather to separate the landscape info landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficien information for the development of resource plans. If
intensive use of small areas Is planned, however, onsite investigation is needed to
define and iocate the soils and miscellaneous areas.

An identifying symboi precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and gualities.

Soils that have proflles that are almost alike make up a soif seriss. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arangement.

Soils of one series can differ in texture of the surfacae layer, slope, stoniness, salinily,
degree of ereslon, and other characteristics that affect their use. ©n the basls of such
differences, a soll serles I divided into soif phases. Most of ihe areas shown on the
detailed soif maps are phases of soil serfes, The name of a soil phase commonly

11
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indicates a fsature that affects use or management. For example, Alpha silt loam, 0
io 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of lwo or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas In such an infricats
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the solls or miscellanecus areas are somewhat similat in all
areas. Alpha-Beta complex, 0 to 8 percent slopes, Is an example.

An association |8 made up of two or mare geographically associated soils or
misesllansous areas that are shown as one unit on the maps, Because of present or
anticipated uses of the map units in the survey area, it was not considersd practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscallancous areas are somewhat simmilar. Alpha-

Beta association, 0 to 2 percent siopas, is an axampls,

An undffferentiated group Is made up of two or more soils or miscellaneous areas that
could be mapped individually buf are mapped as one unit because simifar
interpretations can be made for use and management The pattern and proportion of
the soils or miscellaneolis areas in a mapped area are not uniform. An area can be
made up of only ona of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent elopes, is 2n example.

Some surveys include miseeflaneous areas. Such areas have litfle or no soil material
and suppart Jittle or no vegetation. Rock outcrop {s an example.

12
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Gifford Pinchot National Forest Area, Washington

NCTCOWN—No Digital Data Available

Minor Components

Noteomm
Percent of map unit: 100 percent

13
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Lewis County Area, Washington

4—Aquic Xercfluvents, overflow

Map Unit Setfing
Mean snnus! precipitation: 25 to 90 inches
Mean apnual alr ismperature; 46 to 54 degrees F

Frost-free perfod: 180 to 200 days

MMap Unit Composition
Aguic xerofiuvents and similar solls: 90 percent

Minor components: 10 percent

Description of Aquie Xerofluvents

Setting
Landform: Flood plains, ferraces

Properties and qualities
Siopa: 0 to 3 percant .
Depih o resirictive feature: More than 80 indhes
Drainage elass: Moderately well drained
Capacity of the most Imiting layer to fransmit water (Ksal): High to very high (5.95
to 19.88 infhr)
Depth to wafer table: About 12 to 36 inches
Freguency of flooding: Frequent
Frequency of ponding: Nene
Availabie water capacify: Very low (about 3.0 inches)

interpretive groups
Land capabifffy (nonirrigated): 4w

Typicai profile
0 to 8 inches: Sand
8 fo 20 inches: Fine sand
20 fo 60 Inches: Very cobhbly sand

Minor Componenis
Riverwash
Pervent of map unit: 10 percent
Landfarm; Flood plains

45-Cinebar silt loam, 0 to 8 percent slopes

Map Unit Ssiting
Elevafion: 50 te 2,000 fest
Mesan annual precipfiation: 50 to 75 inches
Mean anpuel ait temperature: 48 to 82 degrees F

Froskfree period; 160 0 250 days

14
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Map Unit Composition
Cinebar and similar soils; 100 percent

Gescription of Cinehar

Setting
Landform: Hilislopes, ridges, structural benches
Parant malsrial: Loess and slope alluvium mixed with voleanic ash

Properties and gualities
Siogs: 0 to & percent
Depth to restrictive feafure: More than 80 inches
Drainage class: Well drained
Capacily of the mast limifing layer to transmit watar (Ksat): Moderately high to high
{0.57 to 1.98 Inshr)
Depth ta water table: More than 80 inches
Frequency of flooding: None
Frequancy of ponding: None
Avaifable water capacity: \ery hah (about 16.1 Inches)

Interpretive groups
Land capabiitty (nonirrigated}: 2e

Typical profile
0 fo 12 inches: Siit loam
12 fo 60 inches: Silt loam

Minor Componetits

Klaber
Percent of map unit:
Landform: Depressions

Lacamas
Percent of map unit:
Landform: Terraces

50—Cinebar silt loam, 8 to 15 percent slopes

Map Unit Satting
Elevatfon: 50 to 2,000 fest
Mean annual precipitation: 50 o 75 Inches
Mean annual air termperature: 48 to 52 degrees F

Froskfrea period; 160 to 250 days

Map Unit Compesition
Cinebar and similar soils: 100 percent

15
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Description of Cinehar

Selting
Landform: Structural benches, ridges, hillslopes
Parent matenial: Loess and slope alluvium mixed with volcanic ash

Properties and qualities

Siope: B 10 15 percent

Depth la restriclive featurs: More than 80 Inches

Drainage class: Well drained

Capactly of the most fimiting fayer ta fransmit water (Ksaf): Moderately high ta high
(0.57 to 1.98 inthr)

Depth fo water table: More than 80 inches

Fraquency of flaading: None

Frequency of ponding: None

Avaifabls wafer capacity: Very high (about 16.1 inches)

Interpretive groups
Land capability (nonftrigeted): 3e

Typical profila
0 to 12 inches: Sit loam
12 fo 60 inches; Silt loam

Minor Components

Klaher
Percent of map unit:
Landiform: Depressions

Lacamas
Percent of map unit:
Landform: Terraces

Scamman
Percant of map unit;
Landfarm: Terraces

51--Cinebhar silt loam, 15 to 30 percent slopes

Map Urit Sefting
Elavation: 50 to 2,000 fest
Mean annual precipitation: 50 fo 75 inches
Mean annual air termperafure: 48 to 52 degrees F
Frost-free period: 180 to 250 days

Map Unit Gomposition
Cinebar and similar soils; 100 percent

16
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Description of Cinebar

Setting
Landform: Hillslopes, ridges
Parent malsrial: Loess and slope alluvium mixed with volcanic ash

Propeitles and qualities
Sloge: 15 10 30 parcent
Depth tq resirlclive feafure; Mare than 80 inches
Drainage class: Well drained
Capaaily of the most imiting fayer to fransmit water (Ksaf); Moderately high to high
{0.57 to 1.28 in/hr)
Depth to waler table: More than 80 Inchas
Frequency of flooding: None
Fraguency of ponding: None
Available water capacify: Very high (about 16.1 Inches)

Interpretive groups
Land capabiifty (nonirigated); 4e

Typieal profile
0 fo 12 inches: Silt Jozm
12 fo 60 Inches: Siit loam

Minor Componerits

Scamman
Percant of map unit:
Landform: Tetraces

92—Grgenwater loamy sand

Map Unit Setting
Elevalion: 100 to 1,800 feet
Mean annual precipiftation: 50 to 70 inches
Mean annual air temperatura: 48 to 50 degrees F

Froaf-free period: 130 to 170 days

WMap Unit Composltion
Groesnwalor and similar solls: 95 percant

Minor components: 5 percent
Description of Greenwatar
Setting

Landfarm: Fiocd pialns, terraces
Parent material: Alfuvium derived from andesits and pumice

Froperties and gualities

Siope; 0 to 3 perceat
Depth to restriciive feature: Mors than 80 inches

17
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Drainage ciass: Somewhat excessively drained

Capacily of the maost limiting layer fo transmit water (Ksai): High o very high (5.95

to 19.98 infhr)
Dapth to waler table: Mare than 80 inches
Fraquency of flooding: None
Frequency of ponding: None
Avalfable waler capacity: Low (about 3.7 Inches)

Interprefive groups
Land capability (nonimigaled): 3s

Typical profile
0 lo 7 inches: Loamy sand
7 fo 60 Inches: Sand

Minor Components

Fluvaquentic humaquepts
Poercent of map unit: & percent
Landform: Depressions

123—Ledow sand

Map Unit Setting
Elevaiion; 80 to 1,200 feet
Mean annual precipiation: 50 to 80 inches
Maan annusal air femperature; 48 tn 50 degrees F

Frost-free period: 125 to 200 days

iifap Unit Composition
Ledow and simifar sails: 90 percent

Minor components: 8 percent

Description of Ledow

Seiting
Landform: Fleod plains, terraces

Properties and qualities
Slops; 0 to 3 percent
Deapth to restrictive festure: More than 80 inches
Drainage class: Somewhat excessively drained

Capacily of the most lmiting layer ta fransmit water (Ksal): Moderately high to high

{0.57 fo 1,98 infhr}
Depth to walsr lable: More than 80 inches
Frequency of flooding: Frequent
Fraquency of ponding: Nona
Available wafer capadify: Low (about 4,1 inches)

Interpretive groups
Land capabilfly (nonirrigated); 4w
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Typical profile
0 1o 8 Inches: Sand
8 o 20 inches: Fins sand
20 to 24 Inchas: Silt toem
24 to 80 jnches; Fine sand

Minor Compenents

Fuget
Percent of map unit: 3 percent
Landform: Flood plains

Riverwash
Percent of mag unit; 3 percent
Landform: Flood plains

136—Nesika loam, 2 to 5 percent slopes

Mayp Unit Setting
Mean annual precipitation: 50 to 70 inches
Mean annual alr femperature: 48 degrees F
Frasi-fraa period: 125 to 175 days

Map Unit Composition
Nesflea and simifar sofls: 100 percent

Description of Nesika

Setfing
Landform: Fans
Pareal matetfal: Alluvium and voleanic ash

Properties and gualities
Slope: 2 1o & percant
Depih to restrictive featurs: More than 80 Inches
Dralnage class: Well drained
Capacily of the most fimfling layer o fransmit watsr (Ksaf): Modsrately high to high
(0.57 to 1.98 infhr)
Depth o watsr table: More than 80 inches
Frequency of flooding: None
Freqtiency of ponding: None
Available water capacity: Moderate (about 7.5 inches)

Interpretive groups
Land capabilify (nonirrigaled): 2e

Typical profife
0 fo 8 Inches: Loam
8 to 22 inches: Loam
22 to 60 inches: Loam
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Minor Components

Klaber
Farcant of map unit;
Landform: Depresslons

138—Netrac sand, 2 to 5 percent slopes

Map Unit Setting
Mean annital precipitation: 50 to 70 inches
Mean annual air temperaturs: 48 degrees F
Frosi-free perlod: 125 to 175 days

Map Unit Canposition
Netrac and simifar sofis; 95 percent
Minor eomponents: 5 percent

Description of Netrac

Sefting
Landform: Terraces

Farent maferial: Glacial cutwash and voleanic ash

Properties and qualities
Slope: 2 t0 & percent

Depth to restrictive feature: More than 80 inches

Drainage ¢fass: Somewhat excessively drained
Capacity of the most Emiting layer to transmif water (Ksaf): High to very high (5.95

te 19.98 infhr)
Depth tn watar fzbla: More than 80 inches
Frequency of flooding: None
Freguency of ponding: None

Avallable waler capacily: Low {about 3.6 inches) .

Interpretive groups
Land capability (nonirrigated): 4s

Typical proiile
© Io 7 inches: Sand
7 to 21 inches: Loamy fine sand
21 to 80 inches: Extremely gravelly sand

Minor Components

Riverwash
Parcent of map unit: 5 percent
Landiorm: Flood plains
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139—Netrac sand, § to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 50 to 70 inches

Mean annual alr femperaiure: 48 degrees F
Frost-frae period; 125 to 176 days

Map Unit Composition
Nefrac and similar sofls: 100 percent

Description of Netrac

Sefting
Landform: Terraces
Parant materfal: Glacial autwash and volcanic ash

Properties and qualiiles

Slope: 5 ta 15 percent
Depih to restrictive feature: Mora than 80 inches

Drainage ofass: Somewhat excessively dralned

Capacity of the most fimiting layer fo fransmit water (Ksa): High to very high (5.95
ta 15.98 in/hr)

Depth to water table: More than 80 inches

Frequency of looding: None

Frequancy of ponding: None

Avallable waler capacity: Low {about 3.6 inches)

Interpretive groups
Land capability (nonirrigated): 43

Typical profile
0 Io 7 inches: Sand
7 fo 21 inches: Loamy fine sand
21 to 60 incfies: Extremely gravelly sand

#40—Nevat sand, § to 15 percent slopes

Map Unit Selling
Mean ahnual pracipitation: 80 to 70 inches
Mean annual air lemperature: 48 degreas F
Frost-free period: 126 tq 176 days

Map Unit Composition
Nevat and simitar soifs. 100 percent
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Description of Nevat

Setting
Landform: Siructural benches, mountaln slopes

Parent material: Calluvium from basic igneous rocks and voleanic ash

Propertles and qualities
Sfope: 5 to 15 percent
Depif to resirictive feature: 40 to 60 inches fo lithis bedrock

Drainage cfass: Well drained

Capacily of the most limiting fayer fo transmit water (Ksaf): Moderately high to high
{0.57 fo 1.98 invhr}

Depth to waler table: More than 80 Inches

Frequency of floading: None

Frequency of ponding: None

Available water capacily: L.ow (about 4.4 inches)

interpretive groups
Land capabliity (nonfrrigated): 4s

Typical profile
0 la 8 inches; Sand
8 tn 41 Inches: Gravelly sandy loam
41 to 45 inches; Unweathered bedrock

#J41—Nevat sand, 15 o 30 percent slopes

Map Unit Setting
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 48 degrees F
Froskfrae period: 125 to 175 days

Map Unit Composition
Nevat and similar sofls. 100 percent

Description of Mevat

Setling
Landform: Mountain slopes, ridges
Parent materizl: Colluvium from hasic Igneous rocks and veleanic ash

Propertiss and qualities
Slops: 15 to 30 percent
Depth to restrictive feafure: 40 to 60 inches to lithic bedrock
Dramage class: Well drained
Capacty of the most limiting layer o fransmit water (Ksat): Moderately high to high
{0.57 to 1.98 Inthr)
Depth to watsr fabfs: Mare than 80 inches
Freqgutency of fooding: None
Frequency of ponding: None
Available wafer capacily. Low {about 4.4 inches)
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Interpretive groups
Land capability (nonirrigated): 4e

Typical profils
0 fo 8 inches: Sand
8 {o 41 inches: Gravelly sandy loam
41 to 45 Inches; Unweatherad tedrock

*142—Nevat sand, 30 to 85 percent slopes

Map Unit Setting
Maan annual precipitation: 50 to 70 inches

Mean annyal air tamperalure: 48 degrees F
Frost-free perlfod: 125 to 176 days

Map Unit Composition
Nevat and similar solls; 100 percent

Description of Nevat

Setting
Landform: Mountain slopes
Farent materfal: Colluvium from basic igneous rocks and velganic ash

Propertias and gqualities
Slope: 30 to 65 percent
Dapth to rasirictive feature: 40 to 60 inches to lithic bedrock
Drafnage class: Well drained
Capacily of the most limiting layer to transmit water (Ksal): Moderately high t high
(0.57 to 1.98 Infhir)
Depth to waler table: Mare than 80 inches
Frequency of fioeding: None
Frequency of panding: None
Avaitable water capactty: Low (about 4.4 inches)

interpretive groups
Land capabiiily (nonirrigated); Te

Typical profile
0 fo 8 inches: Sand
8 o 41 lnches: Gravelly sandy loam
41 to 45 Inches: Unweathered bedrock

144—Nevat-Rock outerop complex, 65 to B0 percent slopes

Map Unit Setting
Mean annual precipitation: 50 1o 70 inches

Mean annual alr tamperalure: 48 degrees F
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Frost-free petiod: 125 to 175 days

Map Unlt Composition
Nevaf and simifar soils: 80 percent

Rock outerop: 25 percant

Description of Nevat

Setting
Landform: Mountaln slopes
Parent material: Colluvium from basic igneous rocks and volaanic ash

Properties and gualities
Shope; 65 to 80 percent
Depth te restricllve feature: 40 ta 80 inches fo lithic bedrock
Drainage cfass; Wef! drained
Capacily of the most fimiling layer fo transmit water (Ksaf): Maderately high to high
(0.57 to 1.98 infhr)
Depth fo wafer table: More than BO inches
Fragusncy of flooding: None
Frequengy of ponding: None
Available wafer capaciy: Low (about 4.4 inches)

Interprative groups
Land gagability (nanirrigated): 7e

Typical -profile
0 ic 8 Inches: Sand
8 to 41 inches: Gravelly sandy loam
41 to 45 inches: Unweathered bedrock
Description of Rock Outcrop

Eetting
Landform: Mountain slopes

Properties and qualities
Slope: 65 fo 80 percent
Degth fo restrictive featurs: 0 inches to lithic bedrock

Interpretive groups
Land capability {nonirrigated): Bs

166—Pits

[ap Unit Composition
Pis: 100 percent

Description of Pifs

Setfing
Landform: Flood plains, teiraces
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Interpretive grouﬁs
Land capability (nonirrigated). 8

170—Puget 2ilt loam

Map Unit Sefting
Efovation: 10 to 850 fast
Maan annlial precipitation: 35 to 85 inches
Mean annual alr temperature: 48 to 50 dagrees F
Frosi-free perfod: 180 to 200 days

Map Lnit Composition
Pugei and similar soifs: 100 percent

Description of Puget

Setfing
Landform: Flood plains, lerraces
Parent material: Recent alluvium

Propertizs and qualities
Slope: 0 to 3 percent
Denth ta restrictlve fealire; More than 80 inches
Drairage class: Poorly drained
Capacrty of the most limiting fayer to transmit water (Ksai): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: About Q inches
Fraquency of floading: Qccasianal
Freguency of ponding: Frequent
Avaliahle water capacity: High (@bout 12.0 inches)

Interprative groups
Land capability (nonirrigated): Sw

- Typlcal proflle
0 to 4 inches: 5ilt loam
4 to 60 inches: Silt loam

Minor Components

Newheryg
Percent of map unit:

180—Riverwash

Map Unit Composition
Riverwash: 100 percent
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Description of Riverwash

Setting
Landform. Flood plains, terraces

Properties and gualities
Sfope: 0 to 3 percent
LDiepth to waler table; About 0 fo 24 inches
Frequency of fooding: Frequent

Interpretive groups
Land capabiiity (nonfrigated). 8

Typlcal profile
0 to 62 inches: Error

198—Schneider very gravelly silt loam, 65 to 90 percent slopes

Map Unit Setting
Elevation: 50 fo 1,800 feet
Mean annual precipitation: 60 to 75 Inches
Mean annual air lemperalure: 48 fo 52 degrees F
Frostfree period: 150 t 2006 days

Map Unit Composition
Schneider and similar soifs: 100 percent

Bescription of Schneider

Sefling
Landform: Mountain slopss
Parent material: Colluviuim from basic igneous rocks and volcanic ash

Properties and qualities
Sfope: 65 to 90 percent
Depth to restrictive feafurs: 40 1o 80 inches to lithic bedrock
Drainage class: Well drained
Capacily of the mast limiting layer to iransmit waler (Ksal): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flocding: None
Frequency of ponding: None
Avaifable waler capacily; Low {(about 3.9 inches)

Interpretive groups
Land capabilily (nonirrigated}; Te

Typleal profile
0 fo 6 inches: Very gravelly silt lbam
6 to 30 Inches: Very cobbly slit ivam
30 fo 45 inches: Extremely cobbly silt loam
45 to 49 inches: Unwealhered bedrock
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203—Schneider-Rock outerop complex, 65 to 90 percent slopes

Map Unlt Satting
Elevation: 50 to 1,800 feet
Mean annual precipitation: 60 to 75 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-frae pariod: 150 to 200 days

fap Unit Composition
Schneider and simiar soifs: 68 percent

Rock outcrop: 25 percent

Descripfion of Schnelder

Satling
Landform: Mountain slopes
Parept matenial: Colluvtum from basic igneous rocks and volcanic ash

Prepertles and gualities
Slope: 65 to 90 percent
Depth to restrictive feature: 40 to 63 inches 1o lithic bedrock

Drainage class: Well drainad

Capacily of the most limiting layer to transmit waler (Ksai): Moderately high to high

{0.57 to 1.98 in/hr)
Depih to water table: More than 80 inches
Freguency of flooding: None
Frequency of ponding: None
Available water capacity: Low (ahout 3.9 inches)

Interpretive groups
Land capability (nonirrigated): 7e

Typical profile
0 to G inches: Yery gravelly silt leam
& lo 30 inches; Very cobbly slif ioam
30 to 45 Inches: Extremely cabbly sitt loam
45 Io 49 inches: Unweathered bedrock

Descriptien of Rock Ouferop

Sefting
Landform: Mountain slopes

Properties and qualities
Slope: 65 to 90 percent
Depth to restrictive feafurs: U inches to lithic bedrock

Inferprafive groups
Land capabiity (honirrigated). Bs
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204—S8chocley silt loam

Map Unit Setting
Efovation; 800 {0 1,200 feet
Mean annusal precipitation; 50 to 70 inches
Meair annual air temperaiure: 48 to 52 degress F
Frost-frae pefiod: 125 fo 175 days

Map Unit Compasition
Sechoolay, drainad, and simifar soifs; 100 percent

Description of Schooley, Drained

Satting
Landform: Flogd plains, terraces

Properties and qualities
Slope: 0 fo 3 percent
Depth to restrictive feature: Mare than 80 inches
Drainage cfaas: Poorly drained
Capacily of the most iimiting fayer fo fransmii water (Ksaf): Moderately high 1o high
{0.57 to 1.98 infhr)
Depth fo wafer fabje: About 18 o 36 inches
Frequency of floading: Frequent
Frequency of ponding: Nona
Avaifable watar capactty: Very high (about 15.8 inches}

Interpretive groups N
Land capability (nonirrigated): aw

Typical profile
{ to 6 Inches: Siit loam
6 to 21 inches: Silt loam
21 fo 31 inches: Sand
31 fo 40 nches; Silt loam
40 fo 60 Inches: Muck

Minor Components

Semiahmoo
Percant of map unit;
Landform: Depressions

Newbery
Percent of map unit:
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207-—Siler silt loam

Map Unit Setting
Mean annusal pracipltation: 50 to 70 inches

Mean annual air femperature: 50 degrees F
Frost-fras period: 125 to 175 days

Map Unit Composition
Siter and simflar soils: 80 percent
Minor components: 7 percent

Description of Siler

Setting
Landform: Fleod plains, terraces

Properties and gualities
Slopea: 0 to 3 percent
Depih to restrictive faature; Maors than 80 inches
Drainage class: Well drained
Capacily of the most limiting layer fo lransmit water (Ksal): Moderately high to high

(0.57 o 1.98 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: Ogoasional
Frequency of ponding: Notie
Avaflable waler capacity: High (about 10.8 inches)

Interpretive groups
Land capability (nonirrigated): 3w

Typical profile
01a 8 inchas: Silkt loam

b to T4 Inches: Silt loam
14 fo 21 inchas: Sand
21 fo 80 Inches: Stratified loamy sand to siit loam

Minor Components

Riverwash
Percent of map unit; & percent

Landform: Flood plains
Puget
Percent of map unit: 2 percani
Landform: Fiood plains
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247—Xerorthents, spoils

Map Unit Setting
Mean annual precipltation: 40 to 60 inches
Mesan annual alr femperature; 50 degrees F
Frost-free perfod: 160 to 200 days

Map Unif Composition
Xerorthents and similar soils: 100 percent

Description of Xerorthenfs

Setting
Landform: Hills

Properties and gualities
Sfope: 0 to 20 percent
Depth fo resiricfive feature: More than 80 inches

Drainage class: Well drained

Capacily of the most limiting fayer o transmif wafer (Ksaf): Maderately high o high
(0.2% to 1.98 in/hr)

Depth to waler table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: Nane

Avallelila water capacily: High (about 10.9 inches)

Interpretive groups
Land capabilily (nonirdgated): 3e

Typical profile
0 fo § inchas. Slity clay loam
6 to 60 inches: Silt leam

W—Water

Map Unit Composition
Water: 100 percent

Description of Water

Setiing
Landform: Alluvial cones

30



References

American Assaciatlon of State Highway and Transportation Cfficlals (AASHTO). 2004,
Standard specifications for franspartation materlals and methods of sampling and

testing. 24th edition,

American Saclety for Tasting and Materials (ASTM). 2005, Standard classiflcation of
soils for enginesring purposes, ASTM Standard D2487-00.

Cowardin, L.M,, V. Carter, F.C. Golet, and E.T. LaRoe. 1979, Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wlldlife Service
FW5S/0OBS5-78/31.

Federal Register, July 13, 1984, Changes in hydric soils of the United States.

Federal Register. September 18, 2002, Hydrle sails of the United States.

Hurt, GW., and L.M. Vasilas, editors, Verslon 8.0, 2006. Field indicators of hydiic soils
in the United States.

National Research Council. 1895, Wetlands: Charactetistics and boundaries.

Sotl Survey Division Staff. 1883, Soil survey manual. Scil Consearvation Service. U.S.
Depariment of Agriculiure Handbaok 18. hitp:/fsolls.usda.gov/

Soll Burvey Staif, 1999, Scil taxonomy: A basic system of soll ¢lassification for making
and interpreting soif surveys. 2nd edition. Natural Resources Conservation Servics,
U.S. Department of Agriculture Handhook 436. hitp:/fsuils, usdz,gov/

Soil Survey Staff. 2008. Keys to sail taxonomy. 10th editien. U.S. Depariment of
Agricilture, Natural Resources Conservation Service, hitpi/solls. usda. govf

Tiner, R, Jr. 1985, Wellands of Delaware. U.5. Fish and Wildlife Servics and
Delawara Department of Naiural Reseurces and Envirenmental Confrol, Wellands
Secton.

United Statas Army Corps of Engineers, Environmental Lahoratory, 1987, Corps of
Engineers wellands delineation manual. Watervays Experiment Station Technical

Report Y-87-1.

United States Department of Agriculture, Natural Resourcas Conservation Service,
National forestry manual, hitp:/fsoils.usda.gav/

United States Department of Agricufture, Natural Resources Conservaiion Service,
Natfonal range and pasture handbaak, http:iveww.glti.nres. usda.gov/

Unlfed States Department of Agriculture, Natural Resources Consasrvation Sarvice.
National soil survey handbaok, title 430-V1. http:/fsoits.usda.gov/

United States Depariment of Agriculture, Natural Rescurces Canservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Paclfic Basin. U.S. Departmenit of Agriculture Handbook 296.

hitp:/soils usda.gov/

31



Custom Soil Resource Report

United States Department of Agriculturs, Soll Conservation Service. 1961, Land
capability classification. U.S. Department of Agrisuffure Handbook 210,

32



Territorial-Landworks, Inc. P.O. Box 3851
(406) 721-0142 Missoula, MT 59806

Nitrate and Bacteriological Water Sample Analysis

T:\1_ACTIVE FILES\2012 Projects\2913 - Lewis County Packwood LOSS Plan\3_ENG DESIGN (green folders)\LOSS
Report\Attachments Template.docx J



“WATER

- 1515 80th 5t. E.
r Y ‘ZVIANA GEMENT Tacoma, WA 98404

A—— LABORATORIES mc. (253) 531-3121
_

A

A "'1/ INORGANIC CHEMICALS (IOCS) REPORT FOR NITRATES

‘éystem ID No: N ﬁ- I System Name: (\(\ 00N N LUoe \\
| Lab/Sample Not O‘aq il 2 '33‘1_/ Date Collected: ¢ (0 -0 \L‘. \Q DOH Source No: ]\L YXA.
Multiple Source Nos: !\j !\_ Sample Type: B Sample Pmpose:I

Date Received: O{O N-Ya Date Reported: (), -2.2-] T Supervisor: MC/'

Date Analyzed: p/-2.1-17/ Analyst: 7;'{
County: |_@, 31 Group: A B (OtheD\D (T

Sample Location: (DU\.;\‘Q;\C\Q UGLT(\ \(\\\(\\(‘,‘r\\r e C (\T \\S‘E'UQG\\

Send Report To: \Q‘ﬂ‘\\()( \Q\ {_&\,’\é\u\f}oﬂ& ’I’(\Q_ Bill To:

o ot 3B\

tnigaoule | MT S9800
DOHF | ANALYTES | RESULTS |UNITS | SRL | TRIGGER | MCL | EXCEBDS | Method/Analyst

EPA REGULATED Trigger? | MCL?

114 |Nitrite - N Lo\ mg/1 | 05 0.5 1 Mo | Ao 4110B f[
20 |Nitate- N 0.3 mg/l | 05 5.0 10 Mo | Mo 41108 /f
161 | Total Nitrate/Nitrite NA mg/1 | 05 5.0 10 — — AT10B

NOTES:
SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH),.

Trigger Level: DOH Drinking Water response level, Systems with compounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH. office for frrther information.

MCL (maximum contaminent Jevel): If the contaminent amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): in the results columnn indicates this compound was not included in the carrent analysis.

ND (Not Detected): in the results colunn indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< {0.001): indicates the compound was not detected in the sample at or above the concentration indicated.

COMMENTS:

Niteake,  Nitcike

Sites 2 8E




FTH M IS 1L

4515 80TH STREETE
TAGOMA, WA 98404
(253) 531-3121

Q‘f/L’ATER BACTERIOLOGICAL ANALYSIS

\ N SAMPLE GOLLECTION: READ INSTRLGTIONS O BACK OF GCLDENAQD COPY
If instructiens are not followed, sample will be rejected.

1 DATE.COLLECTED ' 2| TIME COLLECTED [COUNTY MAME
T AY. EAR it

B O em LE S

TYPE OF SYSTEM - IF F'UBLIC SYSTEM COMPLETE:
] pusLIc 1B Now ] P CIRCLE GROUP
FEINDIVID_U& R A B
{sa onfy 1 fesidenca)
NAME OF SYSTEM

Memms et

SPECIFIC LOCATIDN WHERE SAMPLE COLLEGTED [ TELEPHONE NO.
(g, kitchen fap & school, fre stalion, iauntnm) DAY ( i?;f:}{‘-‘} = (.r S - (f 8 é 5

;m& Mﬂ-{ é]‘m" .
\/MW i ve_ evenmal ) o A
SAMPLE COLLECTED BY: (N‘ame) SYSTEM OWNER/ MGR.: (Name)
s e dlorris

SOURCE TYPE E] GROUND WATER UNDER SURFAGE &NFLLIENCE

[ surFace ! ] SPRING DPUHGHASFD or  [JCOMBINATION
WELL FIELD NTERTIE ar OTHER

SEND BEPORT TC: {Print Full Name, Address and Zip Ceda
TERLNTD )t — Lybtd w.e_ic.s LA

@( issoely | MT ST994

“Po Rex 3’85 f viasPIiGTON
TR

JTYPE OF SAMPLE (chedk.on!

u DRINKING WATER SAMPLE RESULTS
[ JUNSATISFACTORY, Goliforms present ] SATISFACTORY,

- Gofiforms absent
) REPEAT Qe colipresent [ E. Coli ebsent
S s ZéE 5

REQUIRED [ dFecalpresent  [[]Fecal absent
SEE REVFRSE SIDE OF GREEN COPY FOR EXPLANATION OF RESULTS

LABNOD. - ° - DATE TWEQECENED ,-REGENEDBY ’

089 /- 77} Vo2t B Com

DATE JFEPGRTED ROUTE ACCT. #
Casal 1




“WATER

2 MANAGEMENT momen

Am— LABORATORIES mc. (253) 531-3121
L

-

of J IL INORGANIC CHEMICALS (IOCS) REPORT FOR NITRATES

System ID No: N /SY l System Name: (Y oY e ¢\ me—\;\

Lab/Sample No:  ()434733 13 Date Collected: Ole-o\-\2 DOH Source No: N A%
Multiple Source Nos: /\/ A, Sample Type: |2y Sample Purpose: "

Date Received: b(o - Q\ - k"& Date Reported: 06 -7 -] Supervisor: LJZ(,,/

Date Analyzed: /¢ - ¢ {—/7~ Analyst: j"){

County: Lem"\.& Group: A B I{)W
Sample Location: Gerk-aidra—L 000 —trear—uaelaau®e )i reren Sk
Send Report TD?T-'?IE"\'\T('DV\GL\ L&I\X\JM\LS :z{\Q Bill To:

PoBol BBHG)
taeseula, MY 5380k
DOH# | ANALYTES | mesurrs |unirs | sRL | TRIGGER | MCL [ BXCEEDS | Method/Analyst
EPA REGULATED Trigger? | MCL?

114 |Nitrite - N 01 mg/l | 05" 0.5 1 Ao Ao 14108 | #

20 | Nitrate - N £o1 | mg/t] 05 5.0 10 | Ab | Ab | s g
161 | Total Nitrate/Nitrite NA mg/1 | 05 5.0 10 — — 4108 | —

NOTES:

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information,

MCL {maximum contaminent level). If the contaminent amount exceeds the MCL, immediately coniact your regional DO office.

NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.

ND (Not Detected): in the results column indicates this compound was analyzed and not defected at a level greater than or equal to the SRL.
< {0.001): indicates the compound was not detected in the sample at or above the concentration indicated.

COMMENTS:

Nidea¥e , Nineile

SITE 2




1515 80TH STREETE
TACOMA, WA 88404
(263) 531-3121

VWATER BACTERIOLOGICAL ANALYSIS

¥ 8 SAMFLE COLLECTIGN: READ INSTRLUCTIONS ON BACK OF GDLDEMAOD COPY
If Instructions are not followsd, sample will bs rejected,

DATE CBLLECTED -+| TIMECOLLECTED |COUNTY NAME
A, YEAR 5

F EIPM L-Eu)ts

TYPE OF SYSTEM | IF PUBLIC SYSTEM, COMPLETE:
PUBLIC y 7 e CIRCLE GROUP
D 1L.D. N&. "
INDIVIBUAL : A B
(servas only 1 residence)
NAME OF SYSTEM

Mosers Well

SPECIFIC LOOATION WHERE SAMPLE COLLEGTED | TELEPHONE NO,
{ie, kiiahen fap @ schaa), fire alaﬁc.m. founfein) DAY { "/i?{p) ZL{ & gr v é 5‘
TEreas Spabe
EVENING ( ) SHug 7
SAMPLE CCLLECTED BY: {Name) SYSTEM OWNER/MGR.: (Name)
j@cﬁb S QJ (g

SOURCGE TYPE [ | GROUND WATER UUNDER SURFACE INFLUENGE

SURFAGE @D. SPRING PURCHASED or GOMBINATION
u i WELL FIELD L DINTERTIE Dor OTHER

SEND REPORT TO: LPnnt Full Name, Address and Zip Gode)
Teorio o [~ LapdlesBries , Tone.

PO Box ISl Missotle , T S P8

- WASHINGTON

i & .OTHER {Sperify)
FIEMARKS

DRINKING WATER SAMPLE RESULTS
3 I |UNSAIISFACTORY, Coliforms present BEL ISFACTGHY,
Coliforms absent

REPEAT i
SEFEAT e collorssent  CIE. Coll aboent
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