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TIMBRSHOR HOMEOWNERS ASSOCIATION
WELL 5/9 PUBLIC WATER SUPPLY DESIGN REPORT

Lake County
Polson, Montana 59860

1.0 INTRODUCTION

Hydrometrics, Inc. has prepared the following Public Water System Design Report to support
an application to the Montana Department of Environmental Quality (DEQ) for a new proposed
Public Water System (PWS) to serve the condominium subdivision referred to as Timbrshor,
managed by the Timbrshor Homeowners Association (THOA). The proposed PWS, referred to
as the Well 5/9 system, will service 24 condominium units with 19 service connections within
the Timbrshor subdivision. An additional 24 units within the Timbrshor subdivision will be
serviced by separate Public Water Systems, submitted to and approved by the DEQ under

separate covers.

This Well 5/9 PWS system design report addresses the requirements of Circular DEQ 3 —
Standards for Small Water Systems (MDEQ, 2018) and presents all the data required of the
Circular DEQ 3 Design Report.
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2.0 PROJECT BACKGROUND

2.1 LOCATION

The THOA is located in the SW Y of the NW Y4 of Section 7 of Township 23 N., Range 19 W.
It is located on Finley Point, on the southeast side of Flathead Lake. The project is located
within Lake County. The Property is described as the Borchers at Finley Point (Assessment
Code 0000077777). It is located at approximately a latitude of 47.7702 N, longitude 114.0901
W. Figure 1 shows the Site Location.

FIGURE 2-1. SITE LOCATION MAP

2.2 BRIEF PROJECT HISTORY

A Certificate of Subdivision Approval (COSA) was issued on July 22, 1977 (Appendix A) for
the Borchers of Finley Point project that included one 20-acre lot with 50 proposed lease
residential building sites (units), to be served by community surface water systems and
community sewer systems (#24-77-K902). The property also included 16 existing units and a
lodge served by individual water and sewer systems that were exempt from subdivision
approval because their development predated the Sanitation in Subdivisions Act. The 1977

COSA (Appendix A) required connection of proposed subdivision units to a community
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surface water supply system; however, the original developer did not complete the permitting
and did not develop the necessary water infrastructure according to approved documents and
the approvals for both the community public water and sewer systems expired before the

systems were constructed.

In June 2007, Lake County Environmental Health Department determined that the legal record
for this subdivision needed to be corrected and that Borchers of Finley Point must revise its
DEQ approval regarding water and wastewater systems (Appendix B). Based on the findings
of non-compliance with the 1977 COSA, Lake County Environmental Health Department
issued a building moratorium on the subdivision until such time that the community wastewater
system and water system were approved by DEQ and an orderly plan for future water and
wastewater infrastructure was provided. Lake County Planning Department issued a letter on
June 11, 2009 (Appendix C), detailing the issues and necessary steps to resolve these issues,

in order to bring the subdivision into compliance.

In 2016, Hafferman Engineering, Inc. (HEI) applied for a rewrite of the COSA on behalf of
the THOA to address the wastewater treatment systems. In September 2016, COSA EQ#15-
1971 was issued and superseded COSA #24-77-K902 for the wastewater treatment systems
only, and stated that the original conditions not changed by this approval are still in effect and
that the original July 27, 1977 community Water supply system approval (E.S. 77/K345) was
not being modified as part of the scope of this wastewater re-write. The re-write added a
proposed unit to the development (#317) that had been inadvertently omitted from the previous
1977 COSA, and exempted (established sanitary restrictions on) one of the previously
approved units (#217) at the request of the owner. In addition, six of the previously approved
units (#202, 319, 413, 420, 423 and 425) were restricted from development per the “Restriction
on Development of Identified Lots”, agreed to by Lake County Commissioners on April 16,
2015. Under EQ#15-1971, proposed multi-user and public wastewater treatment systems were
reviewed and approved to serve all the proposed or existing units in the development, including

the 16 units and lodge that had previously been exempt from the 1977 COSA. All the approved
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wastewater treatment systems have been constructed.

Unfortunately, since the approval for the water supply systems had expired in 1980 and the
approval of COSA EQ#15-1971 superseded COSA #24-77-K902 for the wastewater treatment
systems only, the subdivision was left without an approved water supply. The THOA received
a letter from MDEQ on January 9, 2018 (Appendix D), which listed unit compliance/ non-
compliance with the 1977 COSA and provided three options for the non-compliant units to
become complaint. Table 2-1 provides a list of the units, their compliance/ non-compliance
status, and whether they have been developed. Of the 48 units that currently exist, 17 units are
listed in the 1977 COSA as exempt and in the January 9, 2018 MDEQ letter as compliant;
while the remaining 31 units are listed in the January 9, 2018 MDEQ letter as non-compliant.
As stated in the January 9, 2018 MDEQ letter, Units 203, 204, 205, 210, 211, 306, 307, 308,
309, 311, 312, 314, 315, 316, 401, 402 and the lodge were outlined as having individual water
systems that predated the 24-77-K902 Borchers at Finley Point Water Certificate of
Subdivision Approval (dated July 22, 1977); therefore, these lots may remain served by
individual water systems in lieu of connection to the proposed PWS systems. Of the 31 non-
compliant units, 12 of them are currently developed. The three options for the non-compliant

units provided by the MDEQ in the January 9, 2018 (Appendix D) letter were as follows:

1. Leave the 1977 COSA pertaining to water in place and obtain approval from DEQ of
a community public water supply system, served by either groundwater or surface
water. If the community PWS system is designed for domestic use only, groundwater
wells that pump less than 35gpm and 10 acre-feet of volume per year could be used
for supply.

2. Rewrite the 1977 COSA to allow for individual, shared, or multi-user water systems
that could be served by groundwater wells that pump less than 35gpm and 10 acre-
feet of volume per year.

3. Rewrite the 1977 COSA for individual or shared cisterns.

Since 2018, new water supply system plans were prepared by HEI and submitted to DEQ for
review and approval as a community public water supply system. The DEQ issued conditional

approval for the groundwater well locations on April 15, 2020 (Appendix E).

Based on documents prepared by HEI, the following project criteria have been documented

K:\Project\21001-THOA\Report\Well 5 9 PWS\Well No. 5-9 PWS Report 2022-01-11.Docx\\2/7/22\065\0073
Page 2-3 2/7/22\6:38 PM



DRAFT

and have guided the design and decision making process:

e Option #2 (above) from the DEQ 01/9/2018 letter would be followed, the DEQ rules
will allow for multi-user wells with less than fifteen (15) connections and PWS wells
for more than fifteen (15) connections, and the 1977 COSA would be re-written to
allow for multiple multi-user and PWS systems.

e All of the water supply systems within the Timbrshor Subdivision are Transient non-
community (TNC) public water supply systems because they do not regularly serve at
least 25 of the same persons for at least 6 months a year. Timbrshor is seasonally
occupied from approximately June 1st to September 1st by 33 units, while two units
are occupied year round.

e The TNC system design shall supply domestic water, via groundwater wells, that
supply less than 35 gallons per minute (gpm) and use less than 10 acre feet of water per
year. These wells will hopefully secure a protected water right. Only one well is
required for each TNC system; however, more than one well may be provided.

e  When the number of connections needs to be expanded beyond the well yield, assuming
the DEQ peak design flow requirement for a minimum of three (3) gpm average daily
flow rate per unit, storage tanks will be installed between the well and the units. Storage
will allow the well to pump less than 35 gpm, while achieving peak demand through
larger pumps in the storage tanks.

e Although there are 17 existing units that do not require system upgrades, a majority
have advised the THOA that they would like the option to receive a connection from
the TNC groundwater system but understand that connection to the system is not a
requirement.

Since the Lake County Planning Department issued a letter on June 11, 2009 (Appendix C),
detailing the issues and necessary steps to resolve these issues, the THOA has been working
towards accomplishing these subdivision corrections. The THOA has taken on the
responsibility of developing the master plan for the entire subdivision water system,
completing the system engineering, and re-writing the COSA, in an effort to get the building
moratorium removed. As part of this process, the THOA has created Well Groups (Table 2-1)
and has drafted Well User Agreements (Appendix F), with each group being responsible to

build, operate and pay for their respective water system.

Units have been assigned to one of three well groups. Each well group will be a different PWS
and will provide water service to a different service area. Between the three separate well
groups, water service will be provided to the entire Timbrshor property. Water service was
separated into three well groups, rather than combining them under a single PWS, due to the

physical constraints of the site and the economic limitations of combining the systems. Further
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discussion of this separation into three separate well groups is provided in Section 3.8. The
well groups are follows:

e The eastern Well Group will service areas along Borchers Ln, Coot Ln, and
Woodpecker Ln will be served by two wells, Wells No. 5 & Wells No. 9. The PWS
servicing this Well Group has been named the Well 5/9 PWS.

e The central Well Group will service an area at the eastern end of Osprey Ln and will
be served by one existing well, the McCarthy Well. The PWS servicing this Well Group
has been named the McCarthy Well PWS.

e The western Well Group will service an area on the Osprey Ln loop and at the end of
Snowberry Ln. The western Well Group will be serviced by one well, Well No. 4. The
PWS servicing this Well group has been named the Well No. 4 PWS.
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3.0 WELL 5/9 PUBLIC WATER SYSTEM
3.1 OWNERSHIP

The Well 5/9 Public Water System will be owned by the Well 5/9 Well Group and operated by the
Timbrshor Homeowners Association. Their mailing address is:

Timbrshor Homeowners Association Well 5/9 Well Group
Timbrshor Lake County Water and Sewer District Entity 102414
C/o Blake Johnson Chairman
30371 Osprey Lane
Polson, Montana 59860

3.2 SYSTEM BOUNDARIES
The Timbrshor subdivision is approximately 20 acres in size and is classified as a
Condominium Subdivision based on Chapter VI of the Lake County Subdivision Regulations.

The THOA and Timbrshor subdivision boundary is shown on Figure 2.

The service area for the Well 5/9 PWS is shown on Sheet 2 of the Plans (Appendix G). The
service areas for the Well No. 4 PWS and the McCarthy Well System are also shown in Figure
3-1. The service areas are also shown on Figure 3-1. Water service will be provided by one of
these three water systems to all noncompliant lots that have an existing structure. Additionally,
service line connections will be made to undeveloped lots at the time of their construction. The
service line connection locations for undeveloped lots may need to be relocated by the owner
at the time of construction. The proposed locations of the service line connections for both
developed and undeveloped lots are shown on Sheet 2 of the Plans (Appendix G). There are
no proposed or existing noncompliant units within the THOA boundary that will not be served

by one of these three water systems.
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FIGURE 3-1. SERVICE AREAS

There are no plans to provide water service to facilities outside of the THOA boundary.
Additionally, there are no plans for future development of the lot that could increase or change

water demands beyond the development of the 48 units described in the COSA EQ#15-1971.

3.3 WATER SYSTEM CLASSIFICATION

All of the units within the THOA are seasonally used by its residents, with the exception of
two units. At this point in time, the remainder of the units are primarily used between May and
September each year intermittently. Within the Well 5/9 system, two of the units currently

experience year-round usage.

As aresult, the Well 5/9 PWS does not meet the requirements for classification as a community

water system, since it does not regularly serve at least 25 of the same persons for more than 6-
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months a year or have 15 service connections used by year-round residents. Additionally, since
the primary use of the units is seasonal and owners do not occupy the units for more than 6-
months out of the year, the system meets the definition of a Transient Non-Community (TNC)

Public Water System.

A REVIEW OF THE 2021 SANITARY SEWER FLOW RECORDS FROM SYSTEM
A OF THE WASTEWATER TREATMENT SYSTEM (SYSTEM A) PROVIDES
EVIDENCE SUPPORTING THE SEASONAL AND INTERMITTENT USE OF THE
UNITS IN THE WELL 5/9 PWS SERVICE AREA. SYSTEM A COLLECTS
WASTEWATER FLOW FROM UNITS 201, 203, 204, 205, 206, 209, 210, 211, 215, 216,
301, 302, 305, 306, 307, 308, 309, 311, AND THE LODGE, A TOTAL OF 19 UNITS.
UNITS 215, 216 AND 217 MAY BE ADDED TO THIS SYSTEM AT A FUTURE
DATE. ALL OF THESE UNITS ARE IN THE WELL 5/9 PWS SERVICE AREA.

Figure 3-2 shows these daily flow rates.

FIGURE 3-2. WASTEWATER SYSTEM A DAILY FLOW RATES

2000

1750

1500 o .0
°
T 1250 L]
a S
20 ..oo *7 .
(O]
+ 1000
O
o oo o° L [ ]
[ I} ) L]
N 2% e .
3 750 * P
L
° ° °
.‘n.. o....d... ww. ‘w‘ Pl °

500

[ ]
... 0‘*.0 ‘..’;’ :. “‘“ :‘ ..‘.. °

250 e )
o ' Y N ) © 00 CEOEEENEEEEENNEED
i — i i i i i i i i i i o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
S~ S~ S~ S~ S~ ~ S~ S~ ~ S~ S~ S~ S~
Rl Sl ) Rl Rl ) i i Rl i Rl i i
S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~
— o [e0] < n o ~ [ee) [e)] o — o —
— — —
Date

Note that each unit is approved by DEQ for 2.5 persons at 100 gpcd (250 gpd total)
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While not anticipated, if use were to change such that 25 of the same persons lived in the units
year-round, or 15 or more of the units had year-round residents, then the PWS would need to
be reclassified as a Community water system. If reclassification of the PWS were to occur,
water quality data would need to be evaluated to determine if the system meets the DEQ
requirements and treatment may be necessary if certain parameters are not in compliance.
Additional requirements including the need to hire a Certified Water Operator to run the system

and conduct more stringent testing and reporting would also be required.

3.4 EXISTING FACILITIES

3.4.1 Units

There are currently 48 units that are within the THOA boundary. The Well 5/9 PWS will have
19 service connections, servicing 24 units. Table 2-1 shows the units and service connections

that are included in the Well 5/9 system.

There are no plans to expand the THOA to beyond 48 units as a whole (43 service connections)

or for the Well 5/9 system to service more than 24 units (19 service connections).
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TABLE 2-1. UNIT CONSTRUCTION AND SERVICE SUMMARY

. Developed Pre-COSA & Currentl
Unit PWS CZmpliant? DevelopeZ?
408 - -
417 - -
416 - -
429 - -
426 - -
427 - -
428 - Yes
430 - -
422 - -
421 - -

Well No. 4
401 Yes Yes
402 Yes Yes
424 - -
418/419 - Yes
403/404 - -
406 - Yes
410 - -
411 - Yes
412 - Yes
409 - Yes
414 - -
317 Pre-COSA* Yes
McCarthy Well
318 - -
320 - -
316 Yes Yes
315 Yes Yes
314 Yes Yes
312 Yes Yes
311 Yes Yes
301 - Yes
305 - Yes
302 - Yes
306
307
Yes Yes
308
309 Well 5/9
Lodge Yes Yes
209 - Yes
205 Yes Yes
206 - Yes
203
204 Yes Yes
211
Yes Yes
210
201 - Yes
217 - -
216 - -
219 - -
*Inadvertently left off Water COSA, but included in Wastewater COSA. Water
system not Compliant.
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3.4.2 Potable Water Facilities

Currently, there is not a centralized water distribution system and the separate lots that have
been constructed have individual intakes that draw water from Flathead Lake. The existing
intakes and the service lines are shown on Sheet 2 of the Plans in Appendix G. The units that
have currently been developed are listed in Table 2-1. Several of these units were identified in
the 1977 COSA as being compliant. These units are also listed in Table 2-1. The units that are
compliant have the ability and authority to continue to use their existing water systems and
have the ability to elect not to connect to the proposed PWS. Existing water systems will not

be able to be connected into the new PWS and shall remain physically separate.

3.4.3 Sanitary Sewer Facilities

The existing sanitary sewer facilities were recently improved upon in 2018. This work was
required as part of the 1977 COSA (COSA #24-77-K902), which was superseded in September
2016 by COSA EQ#15-1971. As a result of those improvements, several drain fields were
constructed and a sanitary sewer system collection system map was developed. The sanitary
sewer collection system map includes both the existing sanitary sewer facilities as well as
proposed connections for the units that have not yet been developed. The existing and proposed
sanitary sewer facilities in the Well 5/9 service area are shown on Figure 3-3, highlighted in
purple. Unit 217 currently has sanitary restrictions placed on it, which are in the process of

being resolved, so that these restrictions can be removed and this Unit can be developed.
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FIGURE 3-3. SANITARY SEWER FACILITIES

3.5 SITE CONDITIONS

The Well 5/9 system is located in an area with very shallow bedrock. The bedrock is located
at an approximate depth of 0-4 feet below the ground surface. There are many locations where
the bedrock is exposed at the surface. The water mains will be largely constructed in trenches
excavated from the bedrock. Building foundations will likely be constructed so their
foundations will be on bedrock. There are no proposed subsurface structures due the shallow

bedrock conditions.

3.6 ALTERNATE PLANS
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3.6.1 Public Water System Configuration
The construction of a single PWS that would connect all three service areas was considered as
part of the overall water system planning effort. However, the cost of connecting these separate
water systems is significant, due to the following:

e High cost of bedrock excavation,

e Large distance and change in elevation between systems,

e Interconnection of the systems would require a water main to run on adjacent property,

not owned by THOA.

As part of the well location selection process and approval, it was determined by the THOA
and DEQ that it was not economically feasible to make a connection between the McCarthy

system, the Well 5/9 system or the Well No. 4 systems.

Additionally, the McCarthy system is existing and would require minimal current capital costs
to continue its operations. Therefore, it was determined that a more cost-effective solution

would be to provide three separate water systems.

3.6.2 Well Locations

During the course of investigating locations for a PWS well, several well locations were
identified within the THOA boundary. The property has a large number of existing septic
systems and associated leach fields and pipes. As a result, there are very few locations on
property that are less than 100-feet away from a sanitary sewer pipe, septic tank, or leach field.
HEI investigated multiple locations prior to requesting approval for the current Well No. 4,

Well No. 5 and Well No. 9 locations. These well locations are shown in Figure 3-4.
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FIGURE 3-4. CONSIDERED WELL LOCATIONS

Following this investigation, two locations were identified as suitable locations for wells to
serve the Well No. 5/9 PWS. These locations are shown in Figure 3-2. Only one location was
identified as a suitable location to serve the McCarthy Well PWS and one location was
identified as a suitable location to serve the Well 4 PWS. The locations of those 4 wells were

approved by DEQ on April 15, 2020. That approval is included in this report as Appendix E.

3.7 PROPOSED WELL NO. 5 & WELL NO. 9

The Timbrshor Subdivision lies within the boundaries of the Confederated Salish and Kootenai
Tribal (CSKT) reservation. In order to be able to construct a water supply system that would
not require issuance of a State of Montana or CSKT permit, the THOA determined that a water
supply system needed to be designed to supply domestic water and served by groundwater
wells that will pump less than 35 gallons a minute (gpm) and use less than 10-acre feet of water
per year. At this point in time, it is our understanding that each Well Group could obtain a
protected right in the use of the water by each of them filing a Montana Department of Natural
Resources and Conservation (DNRC) Notice of Completion of Groundwater Development for

each well.

The Proposed Well No. 5 is located at approximately latitude 47.7697 N, longitude 114.0870
W. The Proposed Well No. 9 is located at approximately latitude 47.7697 N, longitude
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114.0873 W. Both wells were conditionally approved by the DEQ on April 15, 2020. This
conditional approval (EQ#20-1440) is attached as Appendix E. Neither well has been drilled.
As aresult, the two wells have not yet had an aquifer test or water quality sampling performed
at this time. Prior to placing wells into service, this will be performed and submitted to DEQ,
alongside the other conditions listed in the April 15, 2020 conditional approval letter
(Appendix E).

Based on the production capacity of other wells in the same area and aquifer, it is assumed at
this time that the wells will be able to produce 15 gpm of water during peak demand periods.
If through aquifer testing, the wells are not able to produce this flow rate of water or have

additional capacity, the proposed design(s) will need to be revised.

3.8 SERVICE AREA POPULATION

3.8.1 Unit Descriptions and Population

The THOA currently has 31 developed units in 25 separate buildings. 21 of those units and 16
of those buildings are within the Well 5/9 service area boundary. None of those buildings
currently have a service connection, as there is not currently a central water system. Each
building will, under the PWS, have a service connection unless the owner of a currently
compliant unit and/or building elects not to participate in the PWS. 15 of the units (10
buildings) within the Well 5/9 service area were constructed before the 1977 COSA and are
considered to be compliant. Table 2-1 lists all of the units within the THOA property boundary

and whether or not they are considered to be compliant.

A development moratorium has been placed on the THOA until water and sanitary sewer
services can be provided to the units within the HOA that were constructed after the signing
of the 1977 COSA. Additionally, the development moratorium will be continued by Lake
County until the COSA can be updated with the State of Montana.

Once the development moratorium is lifted, the THOA may add an additional 3 units (3 service
connections) within the Well 5/9 service area. The development of those 3 units will require

the construction of 3 buildings, each with its own service connection. A summary of all of the
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units is included in Table 2-1.

Full buildout of the Well 5/9 system would result in 24 units and 19 service connections within

the Well 5/9 service area.

For purposes of calculating both existing and proposed water demands, it is estimated that each
unit has approximately 2.6 persons living in it, on average, when in use. Use of the units within
the THOA boundary is both seasonal and intermittent, with the most usage occurring during
the summer months between May and September. This pattern of usage is not expected to
change as additional lots are developed since most of these units are second homes or vacation

homes for the owners.

Within the Well No. 5/9 PWS service area, two of the existing units currently experience year-
round usage. It is anticipated that following full buildout, the use pattern will not change and
that none of the additional 3 units (3 service connections) within the Well No. 5/9 PWS service

area will experience year-round usage.

3.9 WATER DEMAND

3.9.1 Existing Water Demand

3.9.1.1 Background

Currently each individual unit within the Well 5/9 service area boundary has an unmetered
water service line and intake that extends into Flathead Lake. There is no existing water usage

data.

3.9.1.2 Average Day

Because there is no existing water use data for this system, an average demand of 100 gallons
per capita per day (gpcd) has been used to calculate the average daily demand per DEQ-3
Section 3.2.1.2.a. Existing Average Day water demands have been calculated assuming full
occupancy of each unit with 2.6 persons per unit (US Census Bureau). This calculation
represents the approximate average demand during full occupancy periods and is a

conservatively high estimate of the existing water demand for the system.
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3.9.1.3 Maximum Day

Existing Maximum Day demands have been calculated using a peaking factor of 1.5 times the
Average Day Demand. Given the intermittent and seasonal use of the THOA alongside the
conservative assumption that all units are simultaneously occupied, this is an appropriate

peaking factor for calculating the Maximum Day demand.

3.9.1.4 Peak Hour

The existing Peak Hour demand has been calculated using methods provided for in Chapter 5
of the AWWA Water System Design Manual. Calculations are attached to this report as
Appendix H.

3.9.1.5 Fire Protection Demand

The THOA is located within the FPFD service area. There is not currently a water storage and
distribution system provided for firefighting purposes within the THOA boundary, however
Flathead Lake is adjacent to the property and the water in the lake has historically been used
as a water source for firefighting purposes for the area within the Finley Point/Yellow Bay Fire

Department (FPFD) service area.
3.9.1.6 Summary
Table 3-1 shows the calculated existing water system Average Day, Maximum Day and Peak

Hour demands for the units currently present within the Well No. 5/9 service area.

TABLE 3-1. WELL 5/9 SERVICE AREA WATER DEMANDS

Existing* | Full Buildout | Units

Average Day Demand 5502 6288 (gpd)
Maximum Day Demand 8253 9432 (gpd)
Peak Hour Demand 35 38 (gpm)

(*) Existing system is not metered and is not a single connected system.
Values shown are estimates of usage during full occupancy conditions within
service area boundaries.

3.9.2 Proposed Water Demand
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3.9.2.1 Fire Protection and Other Uses

Based on discussions with the local fire chief at FPFD, fire flow is not required to be provided
as part of the potable water system and emergency fire water can be provided through the use
of a dry hydrant with a suction hose that terminates in Flathead Lake. Water storage for
firefighting purposes could also be provided in cisterns separate from the water system.
Therefore, there is not a fire flow demand included in the proposed water system, since water

demands associated with firefighting activities will be provided for separately.

The system will not be used for commercial or industrial purposes and the water system will

not be used for lawn watering or irrigation purposes.

3.9.2.2 Average Day

For water system planning purposes, it was assumed that all of the units are occupied and that
there are 2.6 persons in each unit. It was also assumed that all of the buildings within the Well
5/9 service area were constructed and that they are all served from the Well No. 5/9 PWS.
Because there is no existing water use data for this system, an average demand of 100 gallons
per capita per day (gpcd) has been used to calculate the average daily demand per DEQ-3
Section 3.2.1.2.a. It has also been assumed that there will be simultaneous use of all of the
units (full occupancy). Given the intermittent and seasonal use of the THOA units, this is a

conservative assumption and will result in calculated demands that are likely high.

3.9.2.3 Maximum Day

Proposed Maximum Day demands have been calculated using a peaking factor of 1.5 times
the Average Day Demand. Given the intermittent and seasonal use of the THOA alongside the
conservative assumption that all units are simultaneously occupied, this is an appropriate

peaking factor for calculating the Maximum Day demand for design purposes.

3.9.2.4 Peak Hour

The proposed Peak Hour Demand has been calculated using methods provided for in Chapter
5 of the AWWA Water System Design Manual. Calculations are attached to this report as
Appendix H.
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3.9.2.5 Summary
Table 3-1 shows the calculated proposed water system average daily, maximum day and peak

hour demands for the proposed Well No. 5/9 system.

3.10 ESTIMATED SUPPLY YIELD
3.10.1 Existing
There is no current well as part of the Well 5/9 system.

The McCarthy well, which is inside of the THOA boundary is not currently metered. At the
time of well testing, the McCarthy well was able to produce a flow rate of 15 gpm during the
pumping test. This test was performed in 1985 and is believed to be a reasonable estimate of
the production capacity of the existing and proposed wells. The Well Log Report for the
McCarthy well is provided in Appendix I.

3.10.2 Proposed

The proposed Well No. 5 and Well No. 9 are each estimated to be able to provide 15 gpm
during peak demand periods. The existing supply is limited by the DNRC and the CSKT to 35
gpm and 10 acre-feet per year. It is not anticipated that the Well No. 5 nor the Well No. 9
system will exceed the flow rate limit of 35 gpm or the volume limit of 10 acre-feet per year.
It is estimated that due to the seasonal and intermittent usage of the system, approximately 2.0
acre-feet of total water will be used each year after the full buildout of the development and
that the wells will be able to supply that volume of water. This calculation is provided in

Appendix H.

The anticipated production rate of 15 gallons per minute will be sufficient to meet the
Maximum Day demand. As shown in Table 3-1, the Maximum Day demand of the proposed
Well No. 5/9 system is 9,432 gpd. If one well is pumping continuously at a rate of 15 gpm, it
will be able to produce more than 21,000 gallons during a day. This volume of likely
production capacity exceeds the required Maximum Day demand. It is possible that the

production rate of the well could be less than 15 gpd. If this occurs, then the production of the
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well could be as low as 7 gpm and still be able to meet Maximum Day Demands. It is not
anticipated that the production capacity of the well will be less than 7 gpm. For the purpose of
calculating the required amount of storage, a supply production rate of 10 gpm has been
assumed, which is conservatively low. Additionally, it was assumed that only one well was

pumping at a time, even though both wells could in theory be pumping simultaneously.

During Peak Hour demands, the system demand will be greater than the production capacity
of the well(s). To prevent the system from running out of water, the system will draw water
from storage while the well(s) are pumping into the storage tanks. In order to meet these
demands, 8,000 gallons of storage will be provided as part of the Well No. 5/9 system. This
storage will be provided in the Pumphouse #5/9 building. It will be provided in two 4,000

gallon above-ground polyethylene water storage tanks.

3.11 OPERATION
The Well 5/9 system will be operated by the Timbrshor Homeowners Association or their

designated representative.

3.12 PLANS AND SPECIFICATIONS
Plans for the proposed Well No. 5/9 PWS are attached as Appendix G.
Specifications for the proposed Well No. 5/9 PWS are attached as Appendix J.

3.13 TECHNICAL, MANAGERIAL AND FINANCIAL CAPACITY
3.13.1 Technical Capacity
The physical infrastructure is described in the attached plans and specifications as well as this

report and its appendices.

The source water adequacy is described in the Source Water Delineation and Assessment

Report prepared by HEI. This document is included as Appendix K to this report.

An Operations and Maintenance Manual (O&M) manual will be provided following
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construction of the system.

3.13.2 Managerial Capacity
The Well No. 5/9 PWS will be owned by the THOA Well 5/9 Well Group. The owner’s address
is:

Timbrshor Homeowners Association
Timbrshor Lake County Water and Sewer District Entity 102414
C/o Blake Johnson Chairman
30371 Osprey Lane
Polson, Montana 59860

The PWS will be staffed and operated by the THOA Well 5/9 Well Group. The THOA will
assign one of its board members the responsibility to manage, operate and maintain the system.
This person will be responsible for obtaining, coordinating and submitting all required water

quality samples, including those for nitrates, nitrites, total dissolved solids, and E. coli.

The operator of the system will be the Well 5/9 Well Group, as a certified water operator is not
needed for a transient non-community system. The board may assign additional or alternate
persons to serve as the operator or back-up operator depending on whether those persons will

be on-site.

Records will be maintained by the Secretary of the THOA and will be stored on-site in
Pumphouse #5/9. These records include records of operation, service maintenance, and repairs,
plans and specifications for construction, as-built drawings, O&M manuals, and compliance
information. This information will be accessible to the operators, managers and owners of the

system.

In the event that the Well #5/9 Well Group becomes insolvent, then the system will be
maintained by the THOA.

3.13.3 Financial Capacity
The capital cost of the project will be paid for by the Well #5/9 Well Group. The Well #5/9
Well Group will receive funds from the owners of the properties within the THOA who will

pay dues and assessment fees for capital and maintenance costs of the system.

K:\Project\21001-THOA\Report\Well 5_9 PWS\Well No. 5-9 PWS Report_2022-01-11.Docx\\2/7/22\065\0073
Page 3-16 2/7/22\6:38 PM



DRAFT

4.0 WATER SOURCES
4.1 WELL NO. 5 & WELL NO. 9 LOCATIONS
The Well No. 5 and Well No. 9 locations were selected following a review of the locations of
the existing sanitary sewer facilities, road access and power availability. The selected locations
were feasible locations within the service area that had road access and which had 100-feet of

setback from leach fields, sanitary sewer mains and septic tanks. This is further discussed in

Section 3.6.2.

The proposed well locations are more than 100-feet away from both septic tanks and leach
fields, are located near a road, are located near power and are also located in a relatively central
location for service area. Additionally, the well locations were approved by the DEQ on April

15, 2020. This approval is included in this report as part of Appendix E.

The wells are both proposed to be approximately 400-feet deep through the Belt Supergroup
formation. The closest well is the McCormick Well, which is approximately 500 feet away
from the proposed location of Well No. 9 and 600 feet away from the proposed location of
Well No. 5. The McCarthy Well was completed to a depth of 403-feet and would be in the
same formation as the proposed wells. It is not expected that pumping either Well No. 5 or
Well No. 9 will create a significant enough cone of depression that the output from the
McCarthy well will be impacted. Additionally, both the McCarthy well and Well No. 4 will be
approximately the same depth.

It is possible that pumping of Well No. 5 could create drawdown of the static water level in
Well No. 9 and vice versa. Therefore, the two wells will not be operated simultaneously,
except in emergency conditions. All calculations in this report have assumed that only one of
the two wells will be pumping at any one given time. The other, non-pumping, well will serve
as the system’s redundant backup water source to meet the requirements of Circular DEQ 1

Section 3.2.1.2.

The Montana Groundwater Assessment Atlas 2 states that that
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Bedrock underlies all of the surficial deposits and is the primary aquifer in the
Flathead Lake perimeter; almost 80 percent of all wells are completed in
bedrock. The bedrock aquifer is relatively evenly developed on the east and west
sides of the lake; about 1,100 wells have been drilled on the west and about 400
wells on the east (the east side of the lake has about half of the shoreline miles
as the west side). The bedrock aquifer produces water from fracture
permeability. The occurrence of saturated fractures is variable, causing some
wells to be deeper than 1,000 ft, although the overall median depth is 240 ft.
Wells are generally deeper on the west side of the lake (median depth 255 ft)
than on the east side (median depth 200 ft). ....Yields from the bedrock are not
as high as those from the alluvial aquifers but are generally adequate for
domestic uses; the maximum reported yield is 850 gpm, and the median is 20
gpm...... Despite the difference in median well depths in the bedrock aquifer on

either side of the lake, there is little difference in median well yields.

There has been no source exploration at the proposed location of Well No. 5 or Well No. 9.
The well log for the McCarthy Well, which is approximately 500 feet away from the proposed
location of Well No. 9 and 600 feet away from the proposed location of Well No. 5 is included
in Appendix L.

Both Well No. 5 and Well No. 9 will have similar methods of construction and will be
constructed to similar depths. The proposed wells will be constructed of a 10-inch borehole to
a depth of 30 feet, which will have a bentonite grout seal injected into it. The well casing will
be a 4.5-inch PVC casing with perforations near the base of the well. The extent of the
perforated interval will be determined during construction. The well casing will also extend 3-
feet above ground. Appendix | includes the detail for the construction of Well No. 5 and Well
No. 9. This detail was submitted in March, 2020 and approved on April 15, 2020.

Following construction, the wells will be step tested to determine each well’s production
capacity. The pumping rates will be determined in the field but will not exceed 35 gallons per

minute. Following the pumping test, water quality samples will be taken and analyzed for E.
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coli, nitrates & nitrites.

All sanitary sewer facilities are located more than 100-feet away from the proposed well sites.
There are no other known sources of potential contamination. Future construction of sanitary
sewer facilities including sanitary sewers, septic tanks and leach fields, will be prohibited
within the 100-foot well isolation zone for both wells. The portion of the isolation zone within
the THOA boundary will be protected through an administrative rule passed by the THOA
board. The portion of the isolation zone outside of the THOA boundary will be protected

through a notification made to the adjoining property owner.

Since the proposed wells are approximately 400-feet deep, it is not anticipated that it will be
under the direct influence of surface water. The nearest major waterbody is Flathead Lake,
which is approximately 500-feet away from the proposed well location. Flathead Lake is
approximately 240 feet deep in the nearby area. Therefore, the well will be deeper than

Flathead Lake is in the region.

A Preliminary Assessment of the potential for the wells to be Under the Direct Influence of
Surface Water was completed based on the best available information at this time. Since the
wells have not yet been drilled, these assessments should be re-evaluated after construction of
the wells and submitted to DEQ as part of the project file. At this time, it is not expected that
the wells will be Under the Direct Influence of Surface Water. These assessments are included

in Appendix M.

Additional information regarding the anticipated characteristics of the wells can be found in
the Source Water Delineation and Assessment Report prepared by HEI in 2019. This document
is attached to this Report as Appendix K.

5.0 TREATMENT PROCESSES
There is no treatment proposed as part of the public water supply system. There is no history
of groundwater contamination in this area and the system will be a Transient, Non-Community

public water system. Per the Administrative Rules of Montana (ARM) 17.38.229, disinfection
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is not required for this type of system. If it is determined following construction and testing of
the wells that the water is contaminated or at risk of contamination, or if there are risks

associated with the distribution system, then disinfection will be provided.

The wells are not Groundwater Under the Direct Influence of Surface Water. Therefore,

filtration is not required.

While a water quality analysis of the wells has not at this time been performed, it is not believed
that there will be any pollutants in the water at concentrations over the Primary Drinking Water
Standards. Therefore, no advanced treatment of the water is anticipated to be required at this
time. If sampling and testing of the water determines that there are pollutants in the water that
would result in exceedances of the Primary Drinking Water Standards, then this will be re-

evaluated.

There is no sanitary sewer system associated with the proposed PWS facilities. The sanitary
sewer system associated with the THOA units is shown on Figure 3-3. While there are several
sanitary sewer crossings of the proposed water main, there are no areas where contamination
of the water system is likely to occur. A standard detail of a typical sanitary sewer crossing is

provided on Sheet 4 of the plans.

There are no proposed waste products associated with the PWS facilities.

6.0 SUMMARY OF DESIGN CRITERIA
6.1 OPERATIONS
6.1.1 Automation
The proposed water system will be designed to operate using water stored in the water storage
tanks and then distributed to the distribution system based on water system pressures. This
system will require minimal day-to-day system operation by the operator. Because the THOA
has very limited use for most of the year, it is important that this system be able to operate

without full-time staff.
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To summarize the operations, the pump will be turned on when the water level in the storage
tanks drops to approximately 80% of the full storage volume. The booster pumps will be
operated based on the pressure in the water system. When the pressure in the water system
drops below 60 psi, the pumps will turn on to provide pressure to the distribution system. It

should be noted that these operational points may change over time.

6.2 POWER SUPPLY

6.2.1 Main Power Supply

The power supply for the Project area is the Mission Valley Power utility system. The Finley
point area has one substation that feeds the Project area. The Project area is serviced by a
single-phase 110/220 Volt service line. This service line has seen relatively infrequent power
outages. Power outages usually occur as a result of weather events such as high winds and
fires. Winter storms have also resulted in short duration power outages for the area. For
example, in 2021, there was a 10-hour outage as a result of strong northeast winds that blew
down mature trees that pulled down power lines and broke poles. According to Mission Valley
Power, this was an uncommon event and typical power outages average 2 hours and 15 minutes

long across their system.

6.2.2 Backup Power Supply

Due to the risk of pipes freezing during a power outage, since power is required to heat the
heat trace tape, backup power will be supplied to the Well No. 5/9 system. Backup power will
be in the form of a 20-kilowatt liquid propane fueled generator fueled by a 500-gallon propane
tank. The 500-gallon propane tank will be able to provide at least 5-days of backup power at
peak usage and longer if peak power demand is not used. The backup power supply system
will be located approximately 450 feet north of Pumphouse #5/9 and is shown on Sheet 2 of
the Plans. This backup power supply provides a backup power supply for the Well 5/9 Public
Water System. The generator will be located in a small building that will also host the

controllers for the heat trace system for Water Main #1.

6.2.3 Fire Protection Considerations

The fire protection system is separate from the public water system. Therefore, the capacity of
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the fire protection system will not be diminished by a power failure.

6.3 HEAT TRACE

6.3.1 Water Main Freeze Protection

Due to the shallow bedrock, a direct burial of the pipe with sufficient depth to avoid freezing
is impractical for most of the system. As a result, providing insulated pipe and a heat trace
wire has been included in the design plans. The main pipes will have a 2-inch diameter butt
joint welded HDPE DR11 center pipe with 2-inches of insulation around the pipe inside of an
HDPE jacket. The HDPE jacket is pressure tested for watertightness. An integral heat trace
channel with heat trace cable will be installed between the insulation and the main service pipe.
This heat trace cable will be a 4 Watt/FT constant wattage heat trace cable. The heat trace cable
for Water Main #2 will be controlled via a controller located in Pumphouse #5/9. The heat
trace cable for Water Main #1 will be controlled via a controller located in the generator
building. Both water main controllers will receive information on pipe temperature via
temperature sensors. When the temperature sensor indicates that the temperature of the pipe
is dropping below 37-degrees Fahrenheit, the controller will turn on the heat trace. When the
temperature of the pipe exceeds 39-degrees Fahrenheit, the controller will turn off the heat
trace. A secondary temperature sensor will also be provided to ensure that the heat within the
heat trace channel does not exceed the maximum allowable temperature of the pipe of 149-
degrees Fahrenheit. The Well No. 5 and Well No. 9 Water Mains will have separate heat trace
systems. Calculations regarding the necessary power requirements for the heat trace cable are

provided in Appendix H.

In the event that there is a power outage, and that the back-up power generator either fails, or
runs out of fuel, calculations indicate that the pipes will take approximately 2.5 days to freeze
completely. This 2.5-day period provides the operator & power company some additional time
to repair and replace missing/broken parts, or to put more propane in the tank feeding the back-
up generator. As noted above, the average power outage time is two hours and 15 minutes.

Calculations for this time of freezing are provided in Appendix H.

The Well #5 Raw Water Pipe from Well No. 5 and the Well No. 9 Raw Water Pipe from Well
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No.9 to Pumphouse #5/9 will be buried a minimum of 6-feet in depth to prevent freezing.

6.3.2 Service Line Freeze Protection

Each unit that will be serviced by the PWS will be required to install their own individual heat
trace systems, a minimum of 6-feet burial depth or other freeze protection system for their
service line pipes. The heat trace for the water mains will end at the curbstop and the service

line heat trace will start on the service line side of the curbstop.

6.4 SEPERATION OF SANITARY SEWER PIPE AND WATER MAINS

6.4.1 Sanitary Sewer Line Crossings

Due to the location of existing wastewater facilities, there are several locations where it will
be necessary for the water mains to cross either existing or proposed sanitary sewer pipes. The
locations of these crossings are shown in Figure 6-1. The risk for cross-contamination of the
water mains will be mitigated through several redundant methods. These methods are shown

on Sheet 4 of the Plans and are also described below:

e The insulated HDPE pipe will have a pressure tested, watertight HDPE jacket around
the insulation. This jacket will act as a carrier pipe for the main water main.
e The contractor will attempt on providing a minimum of 18-inches of separation
between the potable water pipe and the sanitary sewer pipe if possible.
0 If that is not possible, a second 8-inch diameter PVC Sch. 40 Carrier pipe will
be sleeved over the water main for at least 10-feet on either side of the crossing.
e The Contractor will install the potable water pipe above the sanitary sewer pipe if
possible.
o If that is not possible, 6-inches of flowable fill will be installed around the
sanitary sewer pipe for at least 10-feet on either side of the crossing.
e The Contractor will orient the potable water pipe as close to 90-degrees to the sanitary
sewer pipe as possible and will also attempt to locate the potable water pipe at the mid-

point between sanitary sewer joints.

Note that According to ARM 17.36.323 (9) “Unless a waiver is granted by the department
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pursuant to ARM 17.36.601, sewer mains that cross water mains must be laid with a minimum
vertical separation distance of 18 inches between the mains.” Due to the nature of the bedrock
onsite, and the existing sanitary sewer system, it may not be possible to maintain 18-inches of
vertical separation between the mains. A deviation waiver has been requested to allow for less
than 18-inches of separation, in accordance with Section 8.4.2 of DEQ Circular 3, and a

deviation waiver request is described in Section 7.0 of this report.

FIGURE 6-1. WELL 5/9 PWS SANITARY SEWER CROSSINGS
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6.4.2 Sanitary Sewer Line Separation

There may be areas in the Well 5/9 PWS where it is not possible for the sanitary sewer and the
potable water main to be separated by at least 10-feet, as is required by DEQ Circular 3
Sections 8.4.1 and 8.4.3 and DEQ Circular 1 Sections 8.8.2 and 8.8.4. In these areas, the risk
for cross-contamination of the water mains will be mitigated through several redundant
methods. These methods are shown on Sheet 4 of the Plans and are also described below:

e The sanitary sewer and the potable water pipe will be installed in separate trenches.
Due to the nature of bedrock being present on the site, the bedrock will provide a
physical barrier between the sanitary sewer trench and the potable water trench.

e The potable water pipe will have a watertight HDPE jacket surrounding the insulated
portion of the pipe.

6.5 PUMPHOUSE #5/9 AND EQUIPMENT

6.5.1 Storage Tanks

The water storage in Pumphouse #5/9 will total 8,000 gallons. The 8,000 gallons of water
storage will be comprised of two 4,000-gallon above-ground polyethylene potable water
storage tanks. Flow into these tanks will be from both Well No. 5 and Well No. 9. Both water
storage tanks will be provided with overflow pipes and drain pipes. Both overflow and drain
pipes will convey water outside of the building. The discharge location of the overflow and
drain pipes is shown on Sheet 2 of the plans. Any discharge will be of unchlorinated water.
The tanks will be 10.5” in height and the overflows will be set at 10.0 feet. The piping
configuration is designed so that water from either or both well(s) will be able to fill either

water storage tank individually, or both tanks simultaneously.

The level in the tanks will control the Well No. 5 pump. The Well No. 9 pump will operate in
a lag functionality and only turn on during emergency operations. The priority of these well
operations may be periodically changed by the operator. When water levels reach a depth of
8.5 feet, the well pump will be turned on. When water levels reach a depth of 9.5 feet, the
pump will be turned off. These operation points may be adjusted by the operator. The level
will be controlled using a liquid level probe installed on the outside of one of the tanks. The

liquid level probe will monitor the water level of the tank(s) in service. There will only be one
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liquid level probe for both tanks. If one tank is taken offline (by closing the discharge and inlet
valves), the liquid level probe will measure the water level in the other tank. If both tanks are
online, then the tank water levels will equilibrate and the liquid level probe will measure the
water level of both tanks. The liquid level probe housing will be constructed of clear schedule
40 PVC, so that the water level in the tanks and the set points of the probe are clearly visible

to the operator.

6.5.2 Booster Pumps

The water storage tanks will gravity feed to the booster pumps. There will be two booster
pumps installed. The booster pumps will be designed to operate in a lead-lag functionality
based on the pressure downstream of the hydropneumatic pressure tank. The booster pumps

will be controlled using a Variable Frequency Drive (VFD).

6.5.3 Hydropneumatic Pressure Tank
Downstream of the booster pumps will be a minimum 400-gallon Hydropneumatic Pressure
Tank. The hydropneumatic pressure tank will reduce the number of pump starts to at most 5

times per hour. Calculations are included in Appendix H.

6.5.4 Backflow Preventer
Prior to distribution, the water will pass through a double check valve backflow preventer.
This will prevent water from flowing back into the water treatment plant from the distribution

system.

6.5.5 Sampling and Monitoring
Sample taps will be provided on the raw water lines from both wells prior to the water storage
tank, for well water quality monitoring. A sample tap will also be provided immediately prior

to distribution.

Sampling will be performed by the operator, will be tested by a certified laboratory, reported
to DEQ and kept in the water system records in accordance with ARM 17.38.215, ARM
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17.38.217, ARM 17.38.234!. The compliance point for the system will be the distribution
sample tap marked on Sheet 5 of the drawings. This sample tap is the sample tap immediately

prior to distribution.

6.6 HYDRAULIC DESIGN

6.6.1 General

The lowest service point for the Well 5/9 system is at an approximate elevation of 2,897 feet.
The highest point in the distribution system is at the Pumphouse #5/9 at approximately 2946

feet. Pumphouse 5/9 is at an elevation of approximately 2924 feet.

The longest continuous run of service main pipe is approximately 950-feet in length from the

Pumphouse #5/9 to the end of the water main.

6.6.2 Well No. 5
The well design is based on a design pumping rate of 15 gpm and the other operation

parameters of the Well No. 5/9 PWS system. These include the following:

Static Water Level: 100°* | Below ground surface (bgs) at well head

Pumping Water Level: | 350° bgs (assumed to be pump intake)

Well Ground Surface | 2934.0° | Ground surface elevation

Elevation

Tank Elevation: 2931’ | High Water Level of Storage Tank (9.5 above F.G)
Operating Pressure: 0 psi Lift is to top of Water Storage Tanks

Major & Minor Losses: | 8.5’ (assumes 2” drop pipe and 2” raw water pipe)

Total Dynamic Head: | 356’

"' Per ARM17.38.216, sampling and reporting requirements for chemical and radiological quality samples is not
required for a transient, non-community public water supply system.
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*Based on McCarthy Well Log, well not yet drilled

The theoretical horsepower requirement for this system is 2 HP, assuming a 75% motor/pump
system efficiency rating. Therefore, a 2 HP submersible pump should be capable of handling

these operational requirements.

The pipe velocities at 15 gpm in a 2-inch nominal diameter drop and supply line is <5 feet per
second (fps). The proposed supply line from Well No. 5 to Pumphouse #5/9 is a 2-inch

diameter PVC pipe, so these pipe velocities are acceptable.

The 6-inch diameter well and perforations created by the 5/16” Holte Perforator will create
entrance velocities of < 1 fps through the pipe and the vertical velocity in the 6-inch well is

approximately 0.17 fps.

6.6.3 Well No. 9
The well design is based on a design pumping rate of 15 gpm and the other operation

parameters of the Well No. 5/9 PWS system. These include the following:

Static Water Level: 100°* | Below ground surface (bgs) at well head

Pumping Water Level: | 350° bgs (assumed to be pump intake)

Well Ground Surface | 2936.0° | Ground surface elevation

Elevation

Tank Elevation: 2931’ | High Water Level of Storage Tank (7.5’ above F.G)
Operating Pressure: 0 psi Lift is to top of Water Storage Tanks

Major & Minor Losses: | 10’ (assumes 2” drop pipe and 2” raw water pipe)

Total Dynamic Head: | 354°
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*Based on McCarthy Well Log, well not yet drilled

The theoretical horsepower requirement for this system is 2 HP, assuming a 75% motor/pump
system efficiency rating. Therefore, a 2 HP submersible pump should be capable of handling

these operational requirements.

The pipe velocities at 15 gpm in a 2-inch nominal diameter drop and supply line is <5 feet per
second (fps). The proposed supply line from Well No. 9 to Pumphouse #5/9 is a 2-inch

diameter PVC pipe, so these pipe velocities are acceptable.

The 6-inch diameter well and perforations created by the 5/16” Holte Perforator will create
entrance velocities of < 1 fps through the pipe and the vertical velocity in the 6-inch well is

approximately 0.17 fps.

6.6.4 Maximum Distribution System Pressure

The maximum steady-state pressure within the distribution system’s water mains, assuming 0
flow (no head loss) and 65 psi at Pumphouse #5/9 is 76 psi at the end of Water Main #1. To
avoid over pressurizing the distribution system during pump start-up or shut-down, pressure

relief valves will be located in Pumphouse #5/9 on the discharge side of each pump.

Depending on how many units are connected to the system at one time, water system demands,
and actual pressure readings in the system, the operator may change the maximum distribution
pressure at Pumphouse #5/9. For example, the operator may determine that it is appropriate to
reduce the maximum distribution pressure during low-use periods since there will be less head

loss in the system. Calculations for the hydropneumatic pressure tank, as described in
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Appendix H and Section 6.5.3, are based on a maximum distribution pressure of 65 psi at

Pumphouse #5/9 and all units within the service area having been developed and in-use.

The Pumphouse #5/9 booster pumps will be designed to be able to be able to provide a flow
rate of 38 gpm at a design pressure of 65 psi at Pumphouse #5/9. This is a total dynamic head
for the booster pumps of 150-feet.

6.6.5 Minimum Distribution System Pressure

The minimum pressure within the water mains, assuming 65 psi at Pumphouse #5/9, and a
peak hour demand of 38 gpm is anticipated to be 50 psi. During peak demand, the pressure at
the high point of Water Main #2 will be approximately 50 psi (5 psi lost through friction and
10 psi of pressure lost due to elevation). Since Water Main #1 largely drops in elevation, water
pressures at the end of Water Main #1 are expected to be higher than those in Water Main #2,
despite the longer length of pipe.

If the pressure at Pumphouse #5/9 drops to 55 psi, then pressures in Water Main #2 may be as

low as 40 psi during a peak hour demand period.

Depending on how many units are connected to the system at one time, system demands, and
actual pressure readings in the system, the operator may change the minimum distribution
pressure at Pumphouse #5/9. For example, the operator may determine that it is appropriate to
increase the minimum distribution pressure during low-use periods so that users have a lower
variation in pressure at their service line connections. Calculations for the Hydropneumatic
pressure tank, as described in Appendix H and Section 6.5.3, are based on a minimum
distribution pressure of 55 psi at Pumphouse #5/9 and all units within the service area having

been developed and in-use.

6.6.6 Pressure Zones
Due to the low variation in elevation and the small amount of head loss within the distribution
system, there will only need to be one pressure zone for the Well No. 5/9 system. Both Water

Main #1 and Water Main #2 have ball valves located within Pumphouse #5/9 prior to
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distribution. The operator may decide, during some operational conditions, to partially restrict
flow to one of the Water Mains if additional water pressure is needed for the other water main.
While this is not anticipated to be a regular operating condition, it is an option available to the

operator.

6.6.7 System Velocities

Following full development of the units within the Well No. 5/9 PWS service area, the
maximum pipe velocities that will be experienced in the distribution system are 2.5 fps. This
velocity will occur at the point of distribution for Water Main #1 in Pumphouse #5/9. The
Peak Hour Demand at full buildout of the Well No. 5/9 system is 38 gpm. The calculations
for the Peak Hour Demand is presented in Section 3.9.2.4 and in Appendix H.

Individual service lines will be 1-inch in diameter. If a unit is using 3 gallons per minute, then

the velocity in its service line will be 1.2 fps.

Velocities within Pumphouse #5/9 before Water Main #1 and Water Main #2 diverge are
expected to be as high as 3.9 fps during peak hour demands after full system buildout.
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7.0 DEVIATION WAIVER REQUESTS

7.1 VERTICAL SEPARATION OF SANITARY SEWER AND POTABLE WATER
PIPE AT CROSSINGS

According to ARM 17.36.323 (9) “Unless a waiver is granted by the department pursuant to
ARM 17.36.601, sewer mains that cross water mains must be laid with a minimum vertical
separation distance of 18 inches between the mains.” Maintaining a minimum of 18-inches
between the existing sanitary sewer pipe and the proposed potable water pipe may not be
possible at all locations of the system. This may not be possible for the following reasons:

e The existing orientation and depth of the existing sanitary sewer system is shown on
Sheet 2 of the Plans (Appendix G) based on the best currently available information.
However, the exact orientation and depth of every sanitary sewer pipe is not known at
this time. The locations of sanitary sewer crossings are shown in Figure 6-1.

e Several crossings may be located in such a configuration that excavating or blasting the
bedrock around the sewer pipes would be necessary to create more than 18-inches of
separation and the proposed water mains could create damage to the existing sanitary
sewer system.

Due to the nature of the bedrock onsite, and the existing sanitary sewer system, it may not be
possible to maintain 18-inches of vertical separation between the potable water main and the
sanitary sewer. However, Sheet 3 of the Plans (Appendix G) provides a design detail to prevent
contamination of the proposed water mains with leakage from the sanitary sewer mains if 18-

inches of separation cannot be obtained.

A deviation waiver has been requested to allow for less than 18-inches of separation for the
above reason, in accordance with Section 8.4.2 of DEQ Circular 3 and is included in Appendix

N to this report.

7.2 HORIZONTAL SEPARATION OF SANITARY SEWER AND POTABLE WATER
PIPE
According to Circular DEQ 1, Section 8.8.2,

Water mains must be laid at least 10 feet horizontally from any existing or
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proposed gravity sanitary or storm sewer, septic, tank, or subsoil treatment
system. The distance must be measured edge to edge. If the minimum
horizontal separation as described above cannot be obtained, the design
engineer shall submit a request for a deviation along with a description of
the problem and justifying circumstances. If the deviation is granted, the
sewer must be designed and constructed with the following minimum
conditions:

a. Sewers must be constructed of slip-on or mechanical joint pipe complying
with public water supply design standards and be pressure tested to a
minimum of 150 psi to assume water tightness;

b. Sewer services utilizing in-line fittings and extending to the property
lines, or beyond must be installed and tested in the area of the encroachment.

Saddles are not acceptable.

Additionally, Section 8.8.4 of DEQ Circular 1 states that,
There must be at least a 10-foot horizontal separation between water mains
and sanitary sewer force mains. There must be an 18-inch vertical

separation at crossings, as required in Section 8.8.3.

Similar language also exists in DEQ Circular 3 Sections 8.4.1 and 8.4.3.

Maintaining a minimum of 10 horizontal feet between the existing sanitary sewer pipe and the
proposed potable water pipe is not be possible at all locations of the system. This is not
possible for the following reasons:

e The existing orientation and depth of the existing sanitary sewer system is shown on
Sheet 2 of the Plans (Appendix G) based on the best currently available information.
However, the exact orientation of every sanitary sewer pipe is not known at this time.
The locations of sanitary sewer crossings are shown in Figure 6-1.

e Bedrock is prevalent throughout the service area at shallow depths. Constructing the
potable water mains at least 10-feet away from the existing sanitary sewer mains would
potentially require blasting and other expensive and potentially irreversible
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construction methods.
As the sanitary sewer main has already been constructed, it is not possible for the sanitary
sewer to comply with the Sections 8.8.2. and 8.8.4 of Circular DEQ 1 and Sections 8.4.1 and
8.4.3 of DEQ Circular 3.

The narrow separation between the sanitary sewer main and the potable water main is most
likely to occur along Borchers Ln north of the Lodge. This is an area where there is a narrow
road, high cliffs on one side of the road and the lake on the other, as well as shallow bedrock.
The existing sanitary sewer main does not follow the alignment of the road. At some locations,
the sewer line is on the east side of the road, in others, the west side of the road and in many
places, is in the center of the road. The road is approximately 12 feet wide in this area. There
is not a feasible alternate route for the water main to be constructed along and there are
locations where the water main will need to be within 10 feet of the existing sanitary sewer

main.

The design plans for the existing sanitary sewer main system describe the sanitary sewer main
pipe as 3-inch DR11 HDPE and 4-inch CL200 PVC. They type of pipe varies along its

alignment.

In order to prevent cross-contamination of the water main in areas of close horizontal
separation, multiple mitigative measures will be implemented. These include:

e The contractor will be requested to mark all utilities prior to construction to limit the
length of distance that the sanitary sewer mains and the potable water mains will be
within 10-feet of each other. Re-alignment of the water main prior to construction will
occur if necessary to minimize the length of water main within that 10-foot zone.

e The water main will not be constructed in the same trench as the sanitary sewer mains.
These will be kept separate. Due to the nature of the existing ground being largely
bedrock, in most or all areas where the sanitary sewer main is closer than 10-feet away
from the potable water main, there will be naturally low-permeability bedrock
separating the two trenches.

e The potable water main will be constructed so that it has a watertight jacket pipe
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surrounding rigid foam insulation, which in turn surrounds the main HDPE pipe. This
watertight jacket pipe will provide a barrier should any leaking wastewater come in

contact with the pipe.

Sheet 4 of the Plans (Appendix G) provides a design detail to prevent contamination of the
proposed water mains with leakage from the sanitary sewer mains if 10-feet of horizontal

separation cannot be obtained.

A deviation waiver has been requested to allow for less than 10-feet of horizontal separation
between the sanitary sewer mains and the potable water mains for the above reasons, in

accordance with Section 8.4.2 of DEQ Circular 3 and is included in Appendix N to this report.
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 To: Clerk and Rocorder 2e Ko,  24-77-K902
: -Lake Comty
o Polson, Montana E.5, 74/K330

© THAT the bottom of the drafnfield shall be st least four feet sbove
. the water tzble, avd four feet above all bedrock ocowmrences, and,

- 'THAY mo stwage disposal system shall be esmstructed within 100 feet

© of the mavdmm ter level of a 100 yesr flood of auy styesm, lake,
. watercourse, or Irrigation ditch, nor within 100 feet of any domestic
. water supply source, and,

. THAT the ower of record of Dorchers of Finley Point shall assume total
-+ wesponsibility for the operatim of the commmity water and aewage disposal
. 8ystoms, and,

" THAT plans for the proposed water and individual sewsge systems will be S
-'_rﬁmmnwgmmwwﬂealmmmtbdmmm--.'_-"
S is started o

E THAT the developer shall provide each leaser of property with a copy of
. the filed site plan and a copy of this document, amd,

' '_ THAT instzuwents of transfer for thls property shall contain reference to _
" thea conditiona, and, RN -

- THAT departwme from amy criteria set forth in the approved plans and

. specifications and MAC 16-2.14(10)-514340 when erecting & structure and

.~ appurtenant facilities in said subdivision without Departwent approval,

- is graumnds for Injunction by the Department of Health and Frwvirommemtal
Sciences.

.. YOU ARE REQIESTED to record this certificate by attaching it to r.heBorchers o
" of Finley Polnt site plan filed in ymxr office as required by law. = e

DATED this 22nd day of July, 1877.

- _____________________________ A.C. TAGIT, M.D., F.C.C.P. e
DIZECTOR
__________________________________________ s PE o

. ‘S\deivision Burems
e E 1 : t&lscimce& Divisim .................... R



A Deportrrenro Heathornd Er?éﬁmnen@iSoences

ey STATE OF MONTANA

£.0. Box 1631

- heS AN :
Kalsped, Moatans 58301 SRl

o July 27, 1977

.- HMr, Douglas B, Dandels, P.E,
© . Pheoss, Dean and Hoskdns, Inc,
- 3 Supset Plaza .
“Kalispell, MT 59501

" Re: A coomaity water supply system for a portim of the Subdlvision
© 7 - koown as Borcher's of Finley Point; L., a Kiwater supply
. system carposed of a Flathead Lake {socurce) intske which wil}
v the required demand flow through an intale consis of 350
'fees: of 3-Inch P.V.C. which will include a seguential in-line filtxa-
. tlon, disinfectdon, chlorine-contact time and storage capability,
- Distdibution out of the storage tank will be by mesns of 650 fest
‘of 2-inch P.V.C. with hydropneumatie tank pressure-volume support S
to the individus] services. As specified by plans and speciflcatioms
provided this office ynder the seal of Douglas . Dandels, PE.,
dated June 28, 1977. E.8. 77/K345.

Tne sbowve Teferenced plans have been reviewed by engineers of the
. Envirommental Sciences Division and were found to be satisfactory.

“Approvel of these plans is glven herewith and accerding to the following
. provisions:

o (l) THAT the residentisl-structure site lo-::ations whidch shall be served
_ by this system are those identified on the p ~plat map
403, 404, 406, 408, 409, 410, 411, 412, 413 414 16 417 418
5;19, &20, 421, 422 423, 424, 425 "!26 427, 428, 429, 430, and’

{2} THAT this comumity water system will pump water from Flathead
Lake at a depth of ten feet belar the low-water surfnce elevation
ard the filow therefore will be contimuously and adequately
disinfecred and filtered, and,

S (3) THAT anty change in the above referenced plans will be aubmdtcted . . .
: to the Water Qu:.lity Pureau for review prior to begiming of
e comstruckion, and,




Mz, Dovglas E. Dandels ~2- E.S. 77/¥345

“

: '_'-.(_5.)

.(6}

{7

THAT vpon completion of the project, the englneer will be vequired
to submit 2 ptatement that the water supply system has beem inspected
and found to be installed in accordance with the plans and speci-

Heatdons as approved by the Department, amd,

THAT this approval is given with the wnderstanding that construction
will be started within two yesys of this date. If move than two
years elapse before begirming constructlon, it shall be necessary

to resubmit the plans when wnstrmtion is conterplared, and,

THAT a3 soon a5 the water mpply servea ten (10} or wore residential-

“site locatrions, the Montana State Department of Health will be
- glven written notifieation of thls fact, and a licensed Water Supply

System Opexator will be provided by the owmer to perform Maintensnce

and Operation in accordance with Title 69, Section 5%01 through 5912, -

R.CM, 1847,

CTHAT the wmter sipply systam gerving those residentdisl strurtire

site locatdions identified on the plaming-plat map as 301, 302,

308, 317, 518, 319, 230 1s a milti-user water supply system o

RS
' © 206, 209, 216, 217, 219, 220 is a muiti-user water supply ﬂy'stan

)

o

be constructed in accerdanoe with the plms snd specifications
provided this office under the seal of Dougles E, Danlels, P.E.,
dated June 28, 1977, and,

THAT the water supply system sexving those tesldential structire
site locations identified on the plamming plat map as 201, 202,

to be constructed in accordmce with the plens and specifications
provided this office under the seal of Douglas E, Denlels, P.E,,
dated June 28, 1977,

THAT, sheuld the malti-user water supply system or the indiviceal

- water supply systems at structure site locatdons identified on

the plarming plat map as 203, 204, 205, 210, 211, 306, 307, 308,
308, 311, 312, 314, 315, 316, laOl LOZ hecare unsatisfactory in
terms of quantity qu.ality or depmdability plans and specification

will be provided the Department to provide comnection to the Ro*‘cher' S

of F:Lnlcy Point Commmity Water Supply Systeam, and,

~IHAF, departure from amy criteria set forth in the approved plans

and ';pecifa_catl.cms and MAC 16-2.14(10)-814340 when constructing
the waste water treatment facility in sald subdivision without
Department approval, is gromds for injmct‘.im by the Departnxmt
of Healrh and Environmental Sclences. .

.' umcercly .

\f/i’)(/?:f N

. IR0, ABTSPE
Subdivision Puresy
 Envlrormental Sclences

Wi:kah




* Degarimentof Heothond Eéormentd Sciences

PO Bom 103 o . C L pmSAedewniB
Kabapek, Montica 59901 Coe S e

" Mr. Douglas E. Banisls, P.E,
CThemas, Dean and Boskdns, Inc,
3 Sunset Flarma
- Kalispell, MI' 59901

- Ber A commmity waste water tveatwemt plant for that Lake County
- Subdivision kncwm as BORCHERS OF FINLEY POINT; i.e., a serien of 5
- .. peparate sultli-user collecriom systens consisti.rcl%fof 6-inch P.V.C,
_ pipiﬁ%‘ cach system to be discharged into a specific septdc tack
" and with each septic tark to be equipped with a dual £t station
.- cepability by which effluents from said treatment are to be
pumped through pressure pipe to & 'comion dlstribution box for
vltimce digposal in e 1B00 linngy feet shsorption trench drainfield _ _
as gpecified by plans and speciflcations provided this office under L
the geal of Douglas E. Dandels, P.E., dated June 28, 1977, E.5. 7771328 =

.'fheabmreferemedplmhsvebeenreviewedbyengimem of the Evivon-
.- memital Seiences Divisiem snd were found to be sstisfactory, Approval of
~ these plans is given herewith and according to the following provisions:

- {1) ~THAT the residential-structure site locatiems herewith approved sre
.- only those identified on the plamning-plat wap as 201, 202, 206, 209,
, 217, 219, 301, 302, 305, 318, 319, 320, 403, 404, ADG, 408, 409,
410, 411, 612, 413, L14, 416, 417, 418, 419, K20, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, md,

- {2)  THAT ary failure or inadequacy of the edsting individual or milr{-
- user systems now in use at those residential-structure site locations
- indentified as 203, 204, 205, 210, 213, 311, 312, 313, 314, 316, 317,
C 401, 402, wiil be corrected by inclusion into this comumity disposal
gystem &3 soon as it can be determined whether the coammdty disposal-

site mst be enlerged to provide required additional sdsorptiom ares,
i,

) T any in the above referenced plans will be subxitted to




" Mr. Douglas E. Dandels, P.E. Borchers of Finley Point

ﬁe Two E. S. FrfLsy.y]
. July 21,1977

. (&) THAT upon cocupletion of the project, the englneer will be
to submit A statement thet the sewer system has been Inspected and
found to be imtalledinacmrdmmwit:ht&nplans a:ﬂapeci_ficatlom

as approved by the Departmemt, and

- {3y . THAT this approval is given with the wnders that constructiom
-+ will be started within two years of this date, more than two
years elapse before beginning coustroctlon, it shall be necessary
to resubodt the plans when conatrueton ig contenplated, end,

(6) . THAT ag soom as the waste water treatmemt plant serves ten (10) or
"7 - more pesidentdal-site locationz, the Montmna State Departmemt of
Health will be given written rotification of this fact, and &
licensed Waste Water Treatment Operator will be provided by the
owner t perform Maintenumee skt Operation in sccordance with
“Title 6%, Section 5901 through 5912, R.C.M. 1847,

© {F) THAT the area delineated for drainfield use will be elearly identi-
. fled wpon the surface of the ground and this area irolated by
vhatever means the developer might choose to meke certain that tie
suwface of naid drainfield area is not used by vheeled wehicles
for sy additional purpose other than that of citdng sewage disposal
absorption trenches. :

Co {8} THAT because the system utilizes septie tanks and absorption trenches,
o the plans and specifications will be reviewed and approved and a
septic tank permit issued by the Leke County Health Department
Lefore construction is started, and,
(3 | TAT, departure from any criteria set forth in the approved plans
© . and speciﬁcati{mg and MAC 16-2.14(10r5143420 when constructing the
waste water treatment facility In paid subdivision without Department

approval, is prowmds for injmmticm ‘by the Department of Heslth and
Froriz el Scienca., e R AR A .

"_.S;‘mcarely, S .
o );2’(/ /c;»/é O USPSRSO
{5t O N 5%, r.E. .
Bubdivision BUTBAY .
Errivomental Sciences Divdsion




= T 254077
et e SCREDULE A 2 o '
L Leem L UPLAT — AMENDOELD )/;4*

R w$%;%ﬁqa_7ﬁiaﬁ;1ziaw: L

I
N L @

AL i, smarnm—

CxSl 2 .

i

TREATMENT l

SECT/ON 12

SELTION T -

TSN RISwW,

:T..--

&

:;:!fnla:;;i-atji?;c:;‘ilzﬂadri}%%r:jjf%\@ _____________________

s SR B e T A Feen ens PR AT AT — - >




APPENDIX B









APPENDIX C































































APPENDIX D



Memo

TO: Jim Cole, Timbrshor Association President (electronic only)

CC: Kurt Hafferman, PE, Hafferman Engineering (electronic only)
Diana Luke, Lake County Sanitarian (electronic only)

FROM: Emily Gillespie, PE

DATE: January 9, 2018

SUBJECT: Timbrshor Association (Borchers at Finley Point)
Water System Compliance

As we previously discussed, | extend my gratitude to the Timbrshor Association for your
completion of the wastewater improvements on site.

Additionally, Tim Cole recently inquired about compliance for the water systems onsite. The
intent of this memo is to outline the units which are currently in compliance with the original
approval and those that are not. For the ones out of compliance, | have listed a few options for
coming into compliance.

Units currently in compliance (17): Units 203, 204, 205, 210, 211, 306, 307, 308, 309,
311, 312, 314, 315, 316, 401, 402 and the lodge were outlined as having individual
water systems that predated the 24-77-K902 Borchers at Finley Point Water Certificate
of Subdivision Approval (dated July 22, 1977). Hence, these lots may remain served by
individual water systems.

Units currently out of compliance (38 original, 30 current units): Units 201, 202*, 206,
209, 216, 217**, 219, 301, 302, 305, 317***, 318, 319, 320, 403/404, 406, 408, 409, 410,
411, 412, 413, 414, 416, 417, 418/419, 420, 421, 422, 423, 424, 425, 426, 427, 428,
429, 430 were approved to be connected to a Community water supply system. All of
these units, whether built or non-built, must seek an approvable solution to their water
supply. Individual surface water intakes are not allowed by current DEQ Subdivision
laws.

*Shaded units are no longer approved for construction per the “Restriction on

Development Lots” agreed to by the Lake County Commissioners on April 16,

2015.

**Unit 217 currently has sanitary restrictions placed on it.

***Unit 317 was inadvertently left off 1977 Water COSA, but shows up in the

1977 Wastewater COSA




January 9, 2018
Page 2 of 2

Options for compliance:

(1) The 1977 COSA pertaining to water could remain in place. However, since the
approved plans for the Community Public Water Supply (PWS) system have expired,
new water system plans (prepared by a Professional Engineer) would need to be
submitted to DEQ for review and approval as a Community PWS system. This
Community PWS system could be served by either groundwater wells or surface water,
with appropriate treatment. By not changing the 1977 COSA, the PWS system plans do
not require water rights verification. Therefore, compliance with water rights could be
delayed until the Salish Kootenai Compact has been resolved.

a. ltis also possible that a Community PWS system designed to supply domestic
water only could be served by two (or more) groundwater wells that pump less
than 35 gpm and use less than 10 acre-feet volume per year. In that case,
simple Notice of Completion water rights certificates could be submitted to DRNC
Water Resources Division.

(2) The 1977 COSA could be re-written to allow for individual, shared or multi-user water
systems that could be served by groundwater wells that pump less than 35 gpm and 10
acre-feet volume per year. In this scenario, simple Notice of Completion water rights
certificates could be submitted to DRNC Water Resources Division for each well.

(3) The 1977 COSA could be re-written to allow for individual or shared cisterns to be filled

by a water hauler (or potentially hauled by individual unit owners). No water rights are
involved with this scenario.

If you have any questions, please contact me at 406-755-8979 or eqillespie@mt.gov.
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WATER WELL USERS’ AGREEMENT
AND DECLARATION OF WELL CONTROL ZONES

This Water Well Users” Agreement, Reciprocal Easements and Declaration of Well Control
Zones (“Agreement”) is entered into by and among Timbrshor Association, Inc. (the “Association’)
and the unit owners the development known as Timbrshor (the “Members”) who sign or accept this
Agreement now or in the future. This Agreement will be effective as of [date] for initial
signatories and as of the date of signing and delivery for future signatories.

RECITALS

WHEREAS, the Members own individual units within, and have undivided common property
interests in, the development known as Timbrshor. Timbrshor and the property subject to this
Agreement is legally described as:

Lot 3, Section 7, Township 23 North, Range 19 West, P.M.M., Lake County, Montana
hereinafter (“Timbrshor”).

WHEREAS, Timbrshor and the Members are subject to the Amended Declaration Under the
Unit Ownership Act and Restrictive Covenants recorded March 27, 1980 as Instrument No. 254077,
records of Lake County, Montana (the “Amended Declaration™).

WHEREAS, on April 2, 2019 the Association’s Board of Directors (“Board’) approved a new
water well plan (“Well Plan”) through which all Members will be provided an opportunity to connect
their respective developable units (each, a “Unit”) to the water wells that will be constructed on
Timbrshor common property.

WHEREAS, the parties wish to define the terms under which the Members may build and
operate ground water well and water systems to serve their respective Units, to specify the conditions
under which they may do so, to clarify their mutual reciprocal easements as they pertain to the ground
water well systems, and to provide for other rights and obligations, including the declaration of well
control zones required by the public authorities.

AGREEMENT

NOW, THEREFORE, in consideration of the mutual promises herein set forth and for other
good and valuable consideration, the receipt and sufficiency of which is acknowledged, and subject to
the terms and conditions herein, the parties agree as follows:



L. Purposes. The purposes of this Agreement include: (a) conferring upon each of the 47
developed and developable sites at Timbrshor a right to access ground water by connecting to one of
the four (4) shared wells referenced in the Well Plan; (b) specifying the required conditions to be
eligible to build and operate private shared wells on Timbrshor common property; and (c) clarifying
the mutual reciprocal easements pertaining to ground water well systems.

2 Wells. The Well Plan assigns 47 Units to one of the five shared wells on Timbrshor
common property as reflected in Exhibit A hereto. All Units assigned to a particular well are referred
to as a “Well Group” and the well assigned to that group is referred to as the “Assigned Well.” Subject
to the terms and conditions herein, each Well Group shall have a right to build, operate and maintain
its Assigned Well to provide ground water to Units at the locations specified by the Association and
as generally reflected on Exhibit A hereto. The exclusive ground water source for each Unit are the
particular wells as specified in Exhibit A. Water from Assigned Wells shall only be used for domestic
purposes.

3. Acceptance and Participation. Members must sign and return this Agreement to be
eligible to connect to a well located on Timbrshor common property. Members shall become
“Participating Well Group Members” of their Assigned Well by: (a) executing this Agreement; (b)
signing the Participating Well Group form appended hereto as Exhibit B; and (c) paying the Member’s
share of Well Infrastructure Costs, as defined below; or conveying an easement for the placement of a
well and infrastructure on the Member’s property, as the case may be.

4 Construction, Costs and Expenses; Responsibilities and Ownership.

(a) It is the responsibility of the Participating Well Group Members of each Assigned
Well to construct and maintain a shared groundwater well, pump house and pump, well casing, pump
controls and main water line (if necessary), and pay all costs associated therewith (the “Well
Infrastructure Costs™).

(b) One or more Members may construct an Assigned Well in anticipation that other
Members of the Well Group may join and pay later. Initial Participating Well Group Members
constructing an Assigned Well shall pay an equal share of Well Infrastructure Costs on a per Unit
basis. A Member that was not initially a Participating Well Group Member but desires to connect to
its Assigned Well after construction shall pay a late hook-up fee equal to: the Well Group’s Well
Infrastructure Costs divided by the number of Units then participating in the Well Group (including
the newly participating Unit(s)), plus interest accruing at four percent (4%) per year from the date of
well construction. Payments will be distributed pro rata to the Participating Well Group Members
that funded initial construction or are otherwise entitled to reimbursement.

(©) The Participating Well Group Members are the owners of the well infrastructure paid
for by the Participating Well Group Members.

(d) A Member is not obligated to pay any costs associated with its Assigned Well until
the Member becomes a Participating Well Group Member. But a Member that has not become a
Participating Well Group Member or paid its share of well Infrastructure costs may not connect to its
Assigned Well.

(e) Each Member shall be responsible for and individually pay all other water
infrastructure costs that may be necessary to connect Member’s Unit to its Assigned Well, including
water lines (pipes), tanks, meters, etc.




5. Cisterns. Subject to Association approval, and upon the amendment of the applicable
Montana Department of Environmental Quality (“DEQ”) Certificate of Subdivision Approval
(“COSA”) by a Member, at the Member’s expense, a Member may substitute a cistern for its Assigned
Well. In that event, the provisions of this Agreement shall apply to the construction and use of the
Member’s cistern, and such Member shall be solely responsible for building and operating a cistern to
serve its Unit at a location approved by the Association. Unless a Member electing to use a cistern
also retains an interest in the Member’s Assigned Well by becoming a Participating Well Group
Member and paying the Member’s share of Well Infrastructure Costs, the Member will no longer have
a well assignment after substituting a cistern.

6. Administration of Assigned Wells. Each Assigned Well shall be managed by its
Participating Well Group Members who, upon majority vote, may decide all normal and customary
issues pertaining to the management of a private well in accordance with this Agreement. Issues that
may be managed by Well Groups include but are not limited to the following: contracting with a well
driller to drill the well; determining the style and cost of the pump house; determining the payment of
Well Infrastructure Costs, periodic fees and special charges by Participating Well Group Members;
creating and maintaining of any reserve fund; procuring any insurance for the Assigned Well; any
water testing; determining whether to sell water to cistern users and at what cost; well maintenance;
ensuring compliance with this Agreement and all applicable rules and regulations of the State, County
and the Association; and paying all costs and expenses pertaining to the Assigned Well. At each annual
meeting of the Association, Participating Well Group Members of each Assigned Well shall elect a
manager whose responsibilities include managing the foregoing and other issues and keeping a record
of all actual construction costs and reporting the same annually to the Association. It is specifically
understood and agreed that until a Member opts to become a Participating Well Group Member, the
Member has no responsibility to pay any costs whatsoever pertaining to their Assigned Well, other
than general costs assessed to all Members relating to the Well Plan and related professional costs.

7. Well Group Enforcement. Inthe event that any Participating Well Group Member fails
to pay any fees or charges to its Well Group after a 30-day uncured delinquency notice mailed or hand-
delivered to the delinquent member, the other Participating Well Group members acting as a group
shall have a lien on the delinquent Member’s property (i.e., Unit) for the amount of the unpaid fees
and charges, with interest accruing thereon at the rate of ten percent (10%) per year from the date of
the notice, forward, and may pursue all lawful remedies against the delinquent Member, including
shutting off water from the Assigned Well, recording notice of the lien in property records, filing suit
against the delinquent Member, and recovering from the delinquent Member attorney fees and court
costs incurred in enforcing the lien and/or this Agreement.

8 Association Oversight. All construction plans and planning for wells, cisterns, unit
water line connections and all other well and water infrastructure are subject to the prior review and
approval of the Association Board of Directors or its designee.

0. Compliance. Each Well Group and its Participating Well Group Members shall have
a continuing obligation to comply with this Agreement, all applicable governmental laws and
regulations, the Amended Declaration, the Association’s bylaws, and all rules and regulations adopted
by the Association.



10. Reciprocal Easements. The Members hereby mutually grant and convey to one
another, and one another’s successors and assigns, non-exclusive easements and rights of way under,
over, and across the Members’ properties and the Timbrshor common areas for the surveying,
construction, maintenance, operation, use, repair, and/or replacement of the well systems reflected in
the Well Plan and related infrastructure, including all rights of access necessary to accomplish the
foregoing.

11. Declaration of Well Control Zones (a/k/a Well Isolation Zones). So long as the
property located at Timbrshor is used for purposes that are subject to regulation as a Public Water
Supply, undersigned hereby declares that all such property owned by the undersigned and located
within the 100-foot radius of the wells depicted on Exhibit A hereto, hereinafter referred to as the “Well
Control Zone,” shall be held, sold, and conveyed subject to the following restrictions: (a) except for
units 318, 320, 408, 414, 416 and 417 that were fully considered as part of the MDEQ approval process,
no septic system, mixing zone wastewater disposal system, sewer lines, holding tanks, sewage lift
station, French drain, or class V injection well, or any structure used to convey or retain industrial,
storm or sanitary waste shall be located within the Well Control Zone; (b) no hazardous substances as
defined by § 75-10-602 MCA, or gasoline, liquid fuels, petroleum products, or solvents shall be stored
within the Well Control Zone; (c) no stormwater injection well, grass infiltration swale, or other
stormwater disposal mechanism shall be located within the Well Control Zone; (d) no livestock shall
be confined, fed, watered, or maintained within the Well Control Zone; (e) no new well shall be
constructed within the Well Control Zone without MDEQ approval; (f) no new public roadway or
public roadway easement shall be constructed or maintained within the Well Control Zone without
MDEQ approval (it being understood that driveways and access roads are fully permitted); (g)
pesticides including herbicides or insecticides shall not be applied or used in the Well Control Zone;
(h) the application of fertilizers shall be at agronomic rates and applied only during the growing season
within the Well Control Zone; and (i) activities in the Well Control Zone that threaten the quality of
water in the Well Control Zone are prohibited. These restrictions are continuing in nature and shall
run with the title to undersigned’s property and shall be binding on undersigned’s heir, successors, and
assigns, except as provided herein. These restrictions shall terminate and be of no further force and
effect in the event: (a) Timbrshor is no longer being used primarily for purposes subject to regulation
as a Public Water Supply; or (b) the applicable well is discontinued as a source of water and is
abandoned in accordance with the laws and regulations of the Montana Department of Natural
Resources and Conservation. These restrictions shall also not apply to any well that is not regulated as
a Public Water supply, including any multiple user well. Although the restrictions set forth above may
be specifically enforced, undersigned hereby expressly disclaims any liability for any damages or
injuries that may accrue or be incurred to any person or property due to any violation of the above
described restrictions. The Association hereby releases and covenants to hold undersigned (and its
successors and assigns) harmless from any such liability for any damages or injuries to any person or
property due to any violation of the above described restrictions, and said release and covenant shall
bind the successors and assigns of the Association.

12. Defaults. If a Member elects to become a Participating Well Group Member but fails
to pay its share of Well Infrastructure Costs by the date specified by the Well Group, then upon a
majority vote of the Well Group, the Member becomes a “Defaulting Member” until the outstanding
amounts are paid. Further, if a Member fails to pay an Association water plan assessment by its due
date is, then upon a majority vote of the Board, the Member becomes a “Defaulting Member” until



the outstanding amounts are paid. A Defaulting Member is not allowed to connect to a well. The
paragraph shall not limit any remedy that any party may have for any other default.

13. Breach or System Failure. In addition to all other legal remedies, in the event of a
breach of this Agreement or failure of any well or water system, the Association shall have the right to
remedy and/or repair any circumstance that poses an imminent or significant risk to a Member,
Member property or common property, and to require all applicable Participating Well Group
Members whose Assigned Well was involved in the breach or failure to reimburse the Association for
the cost of any such remedy and/or repair.

14. Indemnification. A Member shall indemnify and reimburse the Association for any
costs and expenses that the Association may incur (including attorney’s fees and costs) due to the
Member’s willful misconduct, gross negligence, or noncompliance with any legal, regulatory or the
Association’s requirements pertaining to any Assigned Well or Well Group, including, but not limited
to, the construction, operation and maintenance of the wells and associated water systems and
compliance with DEQ orders and regulations.

15. Continuing Rights and Recordation. This Agreement shall run with the land and be
binding upon and inure to the benefits of the heirs, successors and assigns of all the parties hereto.
Once the Well Plan and associated COSA are approved by the applicable regulatory bodies, this
Agreement shall be recorded with Lake County.

16. Governing Law. This Agreement shall be governed by and construed in accordance
with the laws of the State of Montana.

17. Severability. If any provision of this Agreement is found to be invalid or
unenforceable, the remainder of this Agreement shall remain in full force and effect.

18. Counterparts. This Agreement may be executed over time in one or more counterparts,
each of which will be deemed an original instrument, but all of which together shall constitute one and
the same agreement.

19. Entire Agreement and Amendment. This Agreement and the documents specified or
referred to herein constitute the entire agreement between the parties concerning the subject matter
describe herein. If a well fails or DEQ authorizes other well sites that are of benefit to the Association,
the well assignments specified herein may be amended by the Board with the concurrence of the DEQ.
The other terms and conditions of this Agreement may be amended only by a majority of Participating
Well Group Members in writing.

IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be duly executed
as of the dates set forth below.

[counterpart signature pages follow]






ASSOCIATION

TIMBRSHOR ASSOCIATION, INC.

Signed by: Date:

Its:

STATE OF MONTANA )
: ss.

County of Lake )

On this day of , in the
year , before me, , Notary
Public for the State of Montana, , on behalf of Timbrshor

Association, Inc., personally appeared and acknowledged to me that he or she executed the same.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal the day
and year above.

Notary Public for the State of Montana
Residing at:
(NOTARIAL SEAL) My Commission expires:

[counterpart signature page to Water Well User’s Agreement]



MEMBER(S):

Printed Name(s):

The current owner(s) of Timbrshor Unit Number:

Legal Description (if applicable):

Signed Date:
Signed Date:
Signed Date:
Signed Date:
STATE OF )
: SS.

County of )

On this day of , in the
year , before me, , Notary
Public for the State of , the Members stated above

personally appeared and acknowledged to me that they executed the foregoing instrument.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal the day
and year above.

Notary Public for the State of Montana
Residing at:
(NOTARIAL SEAL) My Commission expires:

[counterpart signature page to Water Well User’s Agreement]



Exhibit A

Well and Water Line Layout and Well Assignments



Exhibit B

Participating Well Group Member

I, [print  name], the owner of  Unit
at Timbrshor, and pursuant to Section 3 of the
Water Well Users Agreement and Declaration of Well Control Zones of which I am a signatory, and
intending to be legally bound hereby, agree to become a Participating Well Group Member of my
Assigned Well (a) by Agreeing to become a party to Water Well Users Agreement and (b) by
committing to pay Well Infrastructure Costs by the date(s) specified by my Well Group, upon the
understanding that my Unit will not be subject to any other costs until I connect my Unit to the
Assigned Well other than general costs assessed to all Members relating to the Well Plan and related
professional costs.

Agreed by Member:

Signature Date

Accepted by Well Group:

Well Group Manager Date
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CALE IN FEET

NOTES:
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THE WELL LOCATIONS ARE BASED ON EXISTING SURVEY
INFORMATION PROVIDED BY CARSTENS SURVEYING AND TERRITORIAL
LAND WORKS. ALL LOCATIONS MUST BE FIELD VERIFIED

LOCATION OF SEWER LINES AND SEPTIC TANKS ARE SHOWN AS
LOCATED BY HEI BUT MUST BE FIELD VERIFIED BY THE
CONTRACTOR TO ASSURE THE SUITABILITY OF THE WELL AND
WATER SERVICE LINE LOCATIONS SHOWN.

. THE WELL 4, WELL 5 AND WELL 9 HAVE OBTAINED A VARIANCE

FROM Section 3.2.3.2 OF DEQ 3. THE CONTRACTOR MUST STILL
FIELD VERIFY ALL LOCATION MEASUREMENTS
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TIMBRSHOR WATER SYSTEM

TIMBRSHOR HOMEOWNERS ASSOCIATION




DEQ Key

Project:|Timbrshor Revision Date|COSA Compliant COM
Project #:|T.58.2 6/10/2020|Not COSA Compliant NCOM
File:|S:/.../T.58.2/.../WATER SYSTEM DESIGN/FINAL DESIGN 2020
Assignment|Hafferman |WATER CONNECTION WELL ASSIGNMENT
Water System Well Service Connections
Status D=developed-#bdrms ND
Unit# Owner = not developed DEQ Water Supply Status Well Assignment
401 Johnson DEVELOPED COM 4
402 Manning DEVELOPED COM 4
406 Armstrong DEVELOPED NCOM 4
408 Caraway,Dasinger NOT DEVELOPED NCOM 4
409 Roy DEVELOPED NCOM 4
410 Sand Law Office NOT DEVELOPED NCOM 4
411 Mead Family Trust DEVELOPED NCOM 4
412 Cox DEVELOPED NCOM 4
416 Manning NOT DEVELOPED NCOM 4
417 Manning NOT DEVELOPED NCOM 4
421 Johnson NOT DEVELOPED NCOM 4
422 Johnson NOT DEVELOPED NCOM 4
424 Johnson NOT DEVELOPED NCOM 4
426 Borchers, B NOT DEVELOPED NCOM 4
427 Maxwell NOT DEVELOPED NCOM 4
428 Rys-Sikora DEVELOPED NCOM 4
429 Manning NOT DEVELOPED NCOM 4
430 Rys-Sikora NOT DEVELOPED NCOM 4
403/404 Cobb NOT DEVELOPED NCOM 4
418/419 Cobb DEVELOPED NCOM 4
Well 4 Total Units 20
209 Peterson DEVELOPED NCOM 5and 9
306 Moreland, Schoenecker, Schlender and DEVELOPED coM 5and 9
Nichols (4-Plex)
307 Payson Living Trust (4-plex) DEVELOPED COM 5and9
308 Cole (4-plex) DEVELOPED COM 5and 9
309 Cole (4-plex) DEVELOPED COM 5and 9
Lodge Rose DEVELOPED COM 5and 9
201 Rose DEVELOPED NCOM 5and 9
203 Acher DEVELOPED COM 5and 9
204 Swindlehurst DEVELOPED COM 5and 9
205 Rotondi Family Trust DEVELOPED COM 5and 9
206 Elliott and Giarraputo DEVELOPED NCOM 5and 9
210 Schwank Lake Property Trust DEVELOPED COM 5and 9
211 Fordahl DEVELOPED COM 5and 9
216 Rotondi, M NOT DEVELOPED NCOM 5and 9
219 Borchers-Michione NOT DEVELOPED NCOM 5and 9
301 Ault DEVELOPED NCOM 5and 9
302 Rountree DEVELOPED NCOM 5and 9
305 Estvold DEVELOPED NCOM 5and 9
311 Tillinghast DEVELOPED COM 5and 9
312 Novinski DEVELOPED COM 5and 9
314 Brooke and Lewis Living Trust DEVELOPED COM 5and 9
315 Nelsen DEVELOPED COM 5and 9
316 Ammons DEVELOPED COM 5and 9
Well 5 and 9 Total Units 23
317 Bantry, LLC DEVELOPED NCOM McCarthy
318 Beara, LLC. NOT DEVELOPED NCOM McCarthy
320 Beara, LLC. NOT DEVELOPED NCOM McCarthy
414 Bantry, LLC NOT DEVELOPED NCOM McCarthy
McCarthy Total Units| 4
Total Number of Units 47




APPENDIX G



MBS A0\ SONINVHT\YOHL- 10012\ 93108\ H\EOZ0ZZ07\TH VANt
e vz L Avan

XAANI ANV NOILVDOT ‘A TLIL

O DRIMVAG

65 AFA0D

6/S "ON TTIM - WHLSAS ¥HLVM DI'TdNd JOHSAYLNIL

WAHNNN 211 DNV

QELON SV :A1vDS| ATONIGUODDV STTVOS

ZO HONI ANO ST Ve
1001 N0 nonvoLanA a1v0s

LSNFAV “LTAHS SIHL = =
A8 AIAOUdAV] N HONIHNO LON Al 2 2
JCTCEERENS 0 z 2
| RENAVEG| ONIMVAIA TYNIORIO H

aval| Ag |oN|

L

NOLLIRIDSAA awva[ ae Jon]

'AJAMNS 800Z ONIING XOO A8 G3SN WILSAS JLYNIGHOO0D VOOV SI WALSAS FLYNIGHOO0D TVANOZINOH 92
‘6002 NI XOO A8 GIWHO43d AIAYNS OIHAVHOOLOL (88 GAVN) 8861 30 WNLYA YOLLYIA NYORIINY HLINON SI WNLYA WOLLYIA ST
‘SUNOH ONIYOM-NON ONRING S3LYO SSI0OV IS0TO'HZ

NOLLONYLSNOD ONINNA GIFUNLSIA FHY LYHL SHINYOO ANV SININNNOW ANY JOV1d3H LSNIN S1d "NOILONYLSNOD
A8 G38:NLSIA ONIFE OL O SYINYOO AL¥IdONd ANV SYINHOO £ 'SHINMOO NOILOTS ‘SINIWNNOW AIANNS TV JONTHIITI €2

‘SNOILVOI4I03dS 1O3rO¥d 3HL HLIM 3ONYAHOOOV NI HOLOVMLNOD 3HL A8 A333S 38 TIVHS SY3uY a38MN1SIA TV 22

‘ISNIAXT SHOLOVHLNOD FHL LV IOVAWYA THL dIvaTd
AT3LYIGIWAI TIVHS MOLOVMINOD JHL ‘G39VAYA SI 3DIANIS AIVS 41 'SILITILN ONILSIX TIV 40 3DIAYIS NIVLNIVIN TIVHS MOLOVMINOD FHL'LZ

Q3131LIN30I N338 SYH

NOILYOOT NIHM NOILOTLO¥d ¥3dOdd IAINO¥d ¥O 3L¥O0T OL FuNTIVA O 3NA SILILN ONILSIXT IHL OL IOVINVA ANY ¥O4 TTBISNOISTY

AT3108 38 TIVHS YOLOVMLNOD 3HL NOILONMLSNOO OL ¥OIHd SNOILOINNOO S3ILITILN ONILSIX3 40 3AVH9 ANY ‘3NIT°3ZIS ‘HLd3A ‘NOILLYOOT
‘JONILSIX3 FHL AN 1314 TIVHS HOLOVHLNOD FHL “ILYIWIXOHddY S| SNY1d ISTHL NO NMOHS S3ILIILN ONILSIX3 4O NOILYOOT IHL'0Z

ONI9OIa
‘34038 GIMUVIN 38 TIVHS SIILITILN ONILSIXT TV 'NOILYOOT ALITILN SLISNO ¥OH §555-¥2v-008-1 @ TIVO INO AdILON TIVHS HOLOVHINOD FHL 6L

NOLLONMLSNOD ONINNG S.dINE AYYSSIOIN ANY NIVINIVI ONY TIVLSNI OL ¥O8Y1 NV STYINALYIN
ANY ONIGNTONI GOI¥3d NOLLONYLSNOD 3HL ONING SLINY3d T1¥ 30 SWH3L 3HL HLIM ONIATIWOD ¥O4 FT8ISNOISIY 38 111 HOLOVHINOD 81

SINIWIHINDTY ¥O
SNOILVOIIO3dS 338 “AMLNI OL HOIMd ¥3INIONI A8 G3LOIJSNI 38 LSNW LNIWAINDI NV STTOIHIA Q3MdS (SIV) $3103dS JAISVANI OLLVNOY
NV QV34dS 033M INIATH OL 3LIS 3HL ONINILNI OL ¥OIdd STYRIILYIN OINVOHO ONY NIHLYYI TIV 40 GINVIT0 38 TIVHS INFWAIND3 TV 2L

19 4SN HLIM 3ONVITdWOO NI 38 TIVHS SFONYNIL¥NAdY ANV SONILYOO ‘ONIdid ‘SIATVA LNIWAIND3 11V 94

IVAO¥ddY 103r0¥d OL ¥ORd ¥INMO JHL OL GILLINENS SNYTd
17INE-SV 3HL NO NMOHS 38 1SNW SILYNIGHO0D TIv HOLOVHLINOD IHL AS SNVd 3HL NO ATALYHNOOY NMOHS ONY Q3NOLLYLS 38 TIVHS
NOLLONYLSNOO ONINNA GFHILNNOON SILLITLLA TV HINMO 3HL A8 FONVLAIOOV OL HOIMd HINMO FHL OL SONIMYHA G¥0O3H FHL 40 L3S

37819NA0YIIY ¥ A1ddNS T1IM YIINIONI FHL ANV ¥IINIONI FHL OL YOLOVHLNOD FHL A8 GILLINGNS 38 TTVHS SONIMVHA LTING-SY 40 L3S V'S

“SNOILYOIJIO3dS NV SNYId 3HL 40 AJOD G3NDIS (1) 3NO SFWLL 1TV LY NOISSISSO SIH NI 3AVH TIVHS HOLOVHINOO 3HL 7L
‘GILON ATIVOIAIOIdS ISIMHTHLO NIHM LdFOXT ANNOYO 40 dOL OL FdY NMOHS SNOLLYAITI TIV €l

‘SONIMVHG 3HL NO JSIMYIHLO G3LYNOISIA SSTINN SIAVHO ANY
(431138 ¥O) SNOILIGNOD TYNIDIHO OL ‘SFUNLONYLS GILVTIY ANV STOVAUNS 1TV ONIOLSTY 04 FTEISNOJSIY 38 TIVHS HOLOVHINOD FHL 2k

ONIHHNO00 HIFHL 40 JWIL IHL LY ¥IINIONI NOISIA IHL ONY MOLOVELINOD SHL A8 NOdN GOV SY
Q3ZI18YLS 38 TIVHS SINFWIAO¥JINI G3SOdO¥d JHL 30 NOILLONMLSNOO SHL ONINNG G3¥ILNNOON HILYMANNOYO 40 LINSTY ¥ SV 'SYTuy
378VLSNN ANY "SNY1d 3STHL NO NMOHS SINIWIAOHAWI 3HL LONYLSNOD OL ¥3IAHO NI AYYANNOE NOILONYASNOO 3LIS JHL 40 3aISLNO
NOISO¥3 HON SAVAQYOY HO SIMNLONYLS ONILSIXT 30 ONIGOOT4 3SNVO LON S04 HOIHM HINNVI ¥ NI 40 03S0dSIA ONY A3A0WIY ‘Q3did
‘Q3dINNd 38 TIYHS ¥3LYMANNOYS *LINY3d ONI¥ILYMIA NOLLONYLSNOD ¥ ONINIVLEO ONY LO3rO¥d SIHL 40 NOILHOd ANY 4O NOLLONYLSNOD
IHL ONINNG GFYIFINNOONS ¥ILYMANNONS ANY ONIAOWI ¥O4 TBISNOISTY 38 TIVHS HOLOVHINOO FHL "LOVMINOD SIHL 40

HLONZ1 3HL LNOHONONHL ¥3LVM ONNOYS ANY "HLYMAHOLS ‘¥3LVM FOV=HNS 40 TOMLNOD HOH FT8ISNOJSTY 38 TIVHS HOLOVHINOD 3HL'LE

AT3LVIGIWAI ¥IINIONT
LOVINOO TIVHS 3H ‘SNOLLYOOT NI AONVIHOSIA ¥ SYIA00SIA HOLOVHINOD ¥IAINIHM ‘SILLITILN 40 3SVO FHL NI ATIVIOIAST SNV Id
3HL WOY4 AYYA AVA NOILYDOT TWNLOY 3HL "ATNO SNOILYOOT 3LYWIXOHdAY NI NMOHS 34V ONILSIX3 SY SNY1d 3HL NO NMOHS SWaLI 11V 0]

NOILONY.LSNOD ONINNILNOD OL ¥OId LOIT4NOD O AONVAIMOSIA ANY 40 Q3I4ILON 38 OL S| ¥IINION NOISIA 3HL 6

ISNIAX3
NMO SHOLOVHINOD JHL LV G3IVAIY 38 TIVHS SIILITLLN GIOVINVA HOLOVHLNOD JHL A8 IOVAYA WOMS 0ILOTLO¥d 38 TIVHS SIILIILN
ONILSIX3 T1V ‘S3LLITILN ONILSIX3 ANY 4O (SHLA3A ONIGNTONI) NOLLYOO 3HL ¥O4 F18ISNOASIY 38 TTVHS MOLOVHLNOD ‘NOLLONMLSNOD
ANV 40 ONINNIO38 3HL OL HOI¥d JAILYLNISTHAIY SHINMO ANV SIINVANOO ALITILN FLVIMAO¥AY TIV LOVINOD TIVHS YOLOVHINOD 3HL ‘8

LOVINOO 3HL
40 NOILY¥NG 3HL LNOHONOYHL INIWIAZS ANV NOISO¥3 "¥3LVM JOVAHNS 'NOLLNTI0d 40 TOMLNOD ¥O4 FTBISNOISIY S| HOLOVMINOD SHL L

¥IINIONT
SHL ANV HINMO FHL 40 TYAOHddY NILLIMM HOIMd IHL LNOHLIM GIONVHO 38 LON TIVHS SNOILYOIHIO3S ANV SONIMYHA "SNOILYOIHIO3dS
GNV SONIMY¥G 3HL ONIGNTONI 'SINIWNO0A LOVHLINOD FHL HLIM JONVAHOODV NI 38 TIVHS S1S3L ANY ‘NOILONYLSNOD ‘STVIIILYW TIV 9

“INILVINISTHAIY SHINMO HO HINMO FHL AS HHOM SHOLOVHLINOD FHL
40 IVAO¥ddY ¥O FONV1dIOOV 4O FILNVHVNS V S¥ GINYLSNOO 38 OL LON 35V SLISIA 3LIS-NO ONY SSIHO0Yd NI ¥OM 40 SNOILYAYISEO 'S

‘SNOLLYOI4I03dS ONY SQ¥VANYLS SLI OL WHOINOD LON SI0 LYHL dIHSNYWMMOM ANY STVINILYI HONS ANY LO3r3y
MO 14300V OL 1HOIY FHL SIAYISTY YINMO FHL "Y3NMO IHL A8 NOILOIASNI OL 1O3raNS 38 TIVHS dIHSNYIMYOM ONY STVINILYIN TV %

‘JALLYINISTHAIY SHINMO IHL A8 GIAOUAAY NV GILOIASNI 38 TIVHS
SRHOM TTV “NOLLONYLSNOD 4O L¥VLS IHL OL HOIMd SHNOH 8% LSV LV IAILVANISTAIY SHINMO FHL AJILON TIVHS HOLOVHINOO 3HL '€

STNIL TIV LV SNOLLIONOD ALIS g8 'Q
‘AL34VS 103roNd 'O
NOILONYLSNOO OL ¥OI¥d SIIONIOV A¥YSSIOIN T1V 40 NOILYOIJILON ¥3dO¥d ‘8
¥IINIONT ¥O ¥INMO JHL A8 GIAIAO¥ SY GILSIT ATIVOIHIOIAS ISOHL LdFOX3 SHOM
03S0dOY¥d IHL WHOId OL AMYSSIOIN FuV HOIHM SISNIOIT ¥O SLINYI 11V ‘ISNIdX3 NMO SIH 1V ‘0L ONIMIHAY ONY ONINIVLEO 'V
2404 F1BISNOJSIY 38 TIVHS HOLOVHINOO 3HL 2

“4INMO ANY ¥33NIONS 3HL
LOVINOO OL ¥OLOVHINOD 3HL 40 ALITIEISNOASIY FHL 38 TUIM L1 "Y3NMO FHL 40 SIAILYINISIAIY ANV HOLOVHINOO 3HL A8 0IANILLY
38 TIIM NV NOILYOOT T13M 03SOdO¥d 3HL 1V GT3H 38 TIIM ONILIIW NOILONYLSNOD-Tédd ¥ ‘NOILLONMLSNOD 40 L¥VLS FHL OL HORid '+

S3LON TVH3INIO

Tam ®

SINVL INVAOMd ONILSIXI
370d ¥IMOd ONILSIXI

annoxo
JLFHONOD sz
avou =

%030 ONILSIX3

(103rO¥d 40 L4V LON) ¥NVL OlLd3S -

IHVLNI HILVM
X08 T¥OI¥10313
TTOHNVA ¥IMIS

oNIaTIng

FTOHNVI HILVM WHOLS ©)
30N34

Q1314 HOVIT ONILSIX3
YIMOd QVIHYINO
¥3MOd ANNOXOUIANN

(103r0O¥d 40 L¥Vd LON) ¥3IM3S AUVLINVS  ——S4——

svo
y3al
HIM3S WHOLS
F0NYIS YILYM  —— sm ——
NIV H3LVM  —— g ——
LIND
SHUNOLNOD HONIN
SHNOLNOO MOV ——
INITHOLYW
AYVONNOS ALY3dOYd
AYYONNOS V3¥Y FOINYIS

NMOHS SI

NOILO3S/TIV130 HOIHM NO 39Vd

¥3LLTTNOILOISAIIENNN V13

EN

MW
aN3oaT

TR

1S3

‘JOVYOVd ONIMYHA 3LVHYd3S

33S 'SMd ¥ 'ON T13M NV SMd AHLYYOOIW ONISSTHAAY SONIMYYA ¥04 '

‘S31ON 133HS

$7Iv130 6/5# ISNOHdNd S
sTvi3a 4
S371408d NIV §3LYM €
NV1d SMd 6/5 'ON T13m 4
X3ANI ANV ‘NOILYOOT ‘F1LIL 3
‘'ON
3ITLIL 133HS 133HS

10968 LN ‘YNI13H

HONI N
HLIM M . (301440) 051 +-€v¥-90% 3NV NYW3ZOs 0208
e UM M NOILVAZTS LU3ANI AN EFPAESINE N ONI 'SOR4LIWONAAH
TWOLLYIA A HIMOIISHOH aH S HIINIONT WD
1334 14
Wiees “ u3Lanvia via LoviNod
YIMIS AUVLINYS S 09865 YNVLNOW ‘NOST0d
31N3HOS “GIHOS 'HOS SQWVA 0180 0 INV AZHSO 12808
sniavy avy 'y 13340180 40 NVIWHIVHO NOSNHOM 34v18 744204 ALILNS LOIHLSIQ ¥3IM3IS ANV HILVM ALNNOD IXV1 HOHSHENIL
3AIMOTHO TANIAATOd OAd ILVNIXOYddY XO¥ddV "LOVINOD NOILLVIOOSSY SYINMOIWOH HOHSHENIL
HINMO
SNOILVIATHEaY SLOVINOD
1202 'ONIS 140SOHOIN WO JOVI WRIZY
<
NOs10d

NOILVOO
103rodd

ANIOd
AN

AYVONNOB ALYIdONd HOHSHENIL-

000z 0008 000¥

(1094 u))

ER\oN)

000%

IXMVT AvIHLVYd

/N/(

Q
S
&7’

® JAIANITO

VNVLNOW ‘ALNNOD IHVT ‘'NOST10d
W31LSAS d31VM D1'1dNd 6/S "'ON T13dM
NOILVIOOSSY SHANMOINOH dOHSAHAINIL

SONITIEe NywaZOG®

NOLTNVH g

YNTTH
VINOSSIN

NOILVYOOT1
103r0odd\

°
113dSITvM

JUAVH®




QILON SV A1vDSs| A

ODDY STTYDS

ouay

300

W 600 L Avadn

NVId SMd 6/S 'ON TTaM

WAHNNN 211 DNV

6/S "ON TTIM - WHLSAS ¥HLVM DI'TdNd JOHSILNIL

NIAV “LIAHS STHL

NO HONI NO LON 1

0

ONIMVAA TVNIDRIO
NO HONI ENO SI ¥Vl
1001T “ON200] NorrvoLniEA 31v08

awva| g Jon| | NOLLIIIDSAA

awva[ xe Jon]

O=.1 ‘FIVOS
HLYON-NV1d

133HS SIHL ‘HLNOS NV1d 33S - INITHOLYIN

L# NIV ¥3LVM
6/5 'ON TT3M

08+91 V1S
LINVA GNY
IATVA WNNDYA-HIV

VT QVIHLY TS

vi3a
335 " INVHOAH
3394 1S0Y4

(dAL) IHVINI
30IAYIS YILYM ONILSIXI

0202/54/%0 D30 A8 QINOUdAY
ON T13M 0350d0d ] ﬂ

4330 149 NIN AYNG
3did HILVM MY G# TI3M —

oNIaTINg
Ha

vi3a
335 ‘3ouVHSIa
NIVHQ ONY
MOTHIINO 65
38noHdNNg </

3 @
&y |

Q1314 NIVYa

\ | NI-9 /M NOILVON[!
ALIHINOD HOIHL
NPV NO YNV INVAO:

IV QVIHLY 14

(dAL) AMVONNOS
AL¥3dONd JLYWIXOHddY

0 ) NOTIY9-005 GISO40Hd
0 oy AN 0%

-
ik

Q1314 Niv§a

I3HS SIHL ‘HLYON NV1d 33S - INITHOLVIN

3NOZ NOILOZLOMd
6°ON T13M 03S0d0¥d

6/5 'ON TTaM

2# NIVIN 431V HLNOS-NV1d

Op=.} :3TVOS

topszy

1/%0 D30 A8 0IAOUdA!
670N 113M 03S0dOYd

T 4330 149 NI Aung

\ — 3dI NIV MV 6% T13M

| AVM3AINA T3AVYO

Z NOLLOILONd
ON T13/A 0350d0Nd

L

SR =
)

\_ IWESa4Es tan p
NOILO3INNCO 3NN 30IAM3S

Iv13a 338
‘378Y0 LTS

¢ ow,m:mowwgoxo%
AN

BIVT QVIHLY TS

TULNN @3TIVLISNI 38 LON T1IM SLOT d3dOTIAIANN FHL Y04 SINIT IDIAYIS ¥ILVM T
“113M 3HL 0L SIDINNOD (0ZE ‘8T€ ‘YT SLINN) S101d3dOTIAIANN IIUHL
3JHL 40 INO 1LINN AILONYLSNOD 38 LON T1IM ISNOHINNG AHLYVIIW IHL T

7 AMVANNOE Y3dY JOINNIS
/ 6/5'ON TT13M JLVAIXOUddY

(dAL)

'03d073A3A SI L0 31V¥Vd3S HOV3

S3LON




300
W a00 L Avadn

3«; £k (907) o AALON SV ATVIS| ATONIQYODDV STTVOS
SNUIAY UPWISZO (7 LSNIay “LAFHS SIHL & B
SATIAOUd NIVIN JALVM 10968 EUBIUOJN “EUS[DF T [ RAGIAONIY] N 1Nt NG LON 11 o 2
| |_ JCIERREND It 0 Z[ 7
-Q - . L] 0| ONIMVIA TYNIORIO
PTTAMSMI-| 6/S "ON TTAM - WALSAS YALVM OI'TdNd YOHSYINIL I ATR . Ko oNtano s - 2 - £
_ 10012 TON K| 1611 VALINTA A1V0S awva[ aa Jon] | NOLLARIDSAA aval Ad Jon]

INIOd HOIH WALSAS LV JATVA HLIM ‘GYO NI LON OS LINVA 3AWA 3L¥D0T VN3 G3A0UAdY ¥O H1d3A ANNE HONI-OE "¥3LIWVIA NIFSL LINVA SATVA 3SVIT3M HIV Ni-k ¥ TI3NN 38 TIVHS LINVA IATVA ISV 13 IV
VND3 G3A0HddY HO IAYA WNNOVAMIV OLLYIWIVA NI-L 38 TIVHS IATVA WNNOVA-HIV
€0+91 NOILVLS 1V 2# NIVIN ¥3LVM 6/5 ‘ON T13M HO4 SHOSNIS JuNLVHIAWIL TLYOO0T 07+G1 NOILVLS LV SY TIIM S 'S+61 V1S @ L# NIVA ¥ILVM 6/5 'ON T13M 40 ONI 1V G31¥D0T 38 TIVHS 3OVHL LVIH NIVIN ¥ILYM ¥O4 SHOSNIS JuNLVHIdWIL '€
1# NIVW ¥3LYM 04 ¥3TI0HLNOD 3OVL LV3H ¥O4 AV1dSIA OL NOLLYWNOSNI 3AIAO¥d OL 6/5
#3SNOHAWNA OL ONIATING HOLYHINIO ONILOINNOD JHIM 02- IOV d TIVHS HOLOVMLNOD “Li# NIVW ¥3LVM 6/G# T13M HO4 ONIQTING HOLYHINIO NI ¥3TI0MLNOD OL 3HIM 3OVL LY3H LOINNOO OL HOLOVHINOD “b# 3SNOHAWNG NI H3TIOHINOD OL Z# NIVIA M3LVM 6/5 “ON T13M HO< I JOVHL 1V3H LOINNOD TIVHS MOLOVMINOD 2
YIINIONI AJILON TIVHS ONV NOILONYLSNOD OL HOI¥d Q1314 NI SNOILYOOT ¥3IMIS AMVLINYS 31YD0T TIVHS HOLOVHINOD “NOILYWHOANI F18YTIVAY 1S38 NO 035V JLYWIXOHdY 34V SNOILYOOT ¥IMIS AMVLINVS ONILSIX3 'L
‘S31ON

¥

0b=u) ‘3TVOS VOILLYIA
10G=.1 ‘3TVOS TV.LINOZINOH

371404d Z# NIVIN ¥3LVYM 6/G "'ON T13IM

22+9100+9L 00+51 00+¥1 00+€L 00+21 00+41 00+0} 00+6
S162 S162
056162 13 ANI
oe6e oS ——— 05616 13 ANI 00+0} VIS 0esz
E N 0v+0L V1S . 2# NIV MLV
o 334 anzs .5z 6/5"ON T13M
1S0¥ /M 3ONVT4 .
| sesman | wa ’
oeee 2 aNge s e — 0862
[ —
— L 0z+eL VIS 2 NIVW ¥3LVM
-~ LINVA GNY 6/5 ON T13M —
N INTVA NNNOYA-YIY b\ ~ 30V A3HSINI
ov6z ﬁ N — - o6z
(XOHddY) 43IM3S /\r — =8
AMVLINYS X3 ~—— — 3%z,
—~ / 3§z 6/5# ISNOHANNG
— GNNOO ONILSIX3
0562 0S62
0b=u} ‘3TVOS TVOLLYIA
106=.1 :3TVOS TVINOZIHOH
371408d L# NIV ¥3LVM 6/ "ON 173M
65+61 00+61 00+81 00+21 00+91 00+51 00+¥L 00+€L 00+2L 00+1L1 00+0L 00+6
0682 0682
N\ 7
~
0062 =~ — 0062
~ (xO¥ddv) ¥am3s
T~ — AMVLINYS X3
— P— ~ 1 NIV 3LV
~ — ~ / 6/5 ON T13M (XOHddY) ¥aM3S
- 1 - ~ 1~ RAVLINYS X3
016z 02682 T3 ANI T o6z
5+61 V1S — 002162 T3 ANT
ANVRQAH 334 08494 V1S — 0040} V1S
SN /M 3ONVT4 1nvA — Ui NIVW 331VM
ONITE 1 NIV H31VM GNY IATVA — 65 ‘ON T13M
WANDVA-UIY ~ ﬂ\
ozez e — T _— = oz6z
’ 7]
R 30v29 Q3HSINIA
ANNOYD ONILSIX3 - 6/5# ISNOHWND ——=

0e6e oe6e




away

a0
W G0 L Avadn

STIVLAA

WANNN 211 DN VA

6/S "ON TTIM - WHLSAS ¥ILVM DI'TdNd JOHSYLINIL

A

QILON SV :A1v0S| ATONIGUODDV STTVDS

NOLLYDIIIAA AIVIS

LSN(AV LTAHS SIHL = =
I [ Adaan0uddv] N6 ponraNo ToN a1 z 2

| Agamioan| 1 0 || 2
| X AENAVIA|  ONIMVAA TVNIORIO 1z| Z
NO HONI EINO ST ¥Vl d

1001T +oN19004] awva| ad Jon| | NOLLIRIDSAA ava] Ad Jon]

G31OVANOD ATHONONOHL
GNV SH3AYT XV NI-9 NI 030V 1d
IVIN3LYW ONIOA38 | 3dAL 103138
3ILOVANOD

ATHONOUOHL TII440V8E IAILYN

OL 3¥01S3¥) ANNOYO ONILSIX3

H1d30 XYW HONI-8} 3dVL
ONIN¥VM 318103130 TIVLSNI

HILVM HO!

(dAL) 39NV aNE
(4INMO Ag)

o ThE e i | )
331 NO 3ATVA TIv8 HONI-b/E
IVND3 03A0¥ddY ¥O dOL XO8 e

IATVA ANV ¥3SId HLIM 3Sv8 X08
IAVA 7 SLONAOYd 3did ¥YLS

NNOY¥Y ¥YTI0D LNO¥O d33a
15-L '¥HL HONI9 3QINOYd

aNNO¥O

ITEVAOWTY NI-GL€'2 GILVH QVOT -02SH

S =.b 1 FIVOS S ELL]
378v0 o153 T3 aaiing LINGNOO TYIMLOTT3 HLIM NIV H31VM
Tiviza\&/ Tivi3a

NIVIN ¥3M3S AYVLINYS ONILSIXI

WO ¥O0HA38 A8 G3LVAYAIS HONTML ILVHVAIS
V¥ NI G3LONHLSNOD 38 TIVHS NIVA H3LVM J18V10d 'S

NOILOVASILYS SY¥33NIONI 3HL OL 3did

'3QVYO QIHSINIA MOT138 STHONI 8121
Q3TTVASNI 38 TIVHS 3AIM NI-9 ‘3dV.L ONINYYM  Z
“GNI NI 030V 1d3d
38 OL (OL3/9NIAV) SNOILIONOD 30V4Ns "1
‘S31ON

3HL 038 0L 038N 38 NvO STI0dS HONJML G3LVAVOX3

41 G3MIND3Y 38 LON AVA STYINILYW ONIQA3E  +
30v4O Q3HSINIA MOT38 STHONI

81-Z Q3TIVLSNI 38 TIVHS 3AIM NI ‘3dVL ONINSYM €
‘Idlld ONNOXY 3MIM ¥IOVHL dVIM'SIXO8 IATVA

HONOYHL ATIVOILYIA diN NNY TIVHS J¥IM ¥30VIL 2

0% HOS OAd HONIZ

NOLLYTIV.SNI 3dlid ¥3L4Y HONOYHL
Q37INd 38 OL 318V0 ORLOF T3

NI HONI8 1

SNOLLYGNNOS
378VLSNN ¥O 1408 ¥O4 AIIN0IY
JUIHM ONIQQ3E 3did Z FdAL

3LOVAINOD ATHONOMOHL
NV SH3AYT XVIN HONI'
NI G30v1d ONIQ38 3did L FdAL

(ONILSIX3

3LOVAINOD ATHONONOHL
ANV SH3AVT XV NI-9 NI 30V 1d
IVIYILYA ONIG3E L 3dAL 0T3S

Q3LOVANOO
ATHONOMOHL “TII44OVE JAILYN

(onusxa /.
01 3¥OLS3H) ONNOYUD ONILSIXI

H1d30 XYW HONI8) 3dV.L
ONIN¥YM 318Y.103130 TIVISNI

JI¥OS OL LON
NOILO3NNOO 3NIT 30IA¥3S
qvi3a

(NMOHS LON 'LOYHINOOD NI LON) ' NOILO3NNOD INIT 3OIANIS OLNO

103NNOD OL ¥INMOINOH A8 G3SN 38 AVIN LYLSOWNIHL ANV HOSNIS

FANLYHIINIL HLIM BV TINIS ¥O ‘Idid FOVAVHYO INITLVIH VIO L ¥
(NMOHS LON) NIV
2 0L JOVAL LY3H NYNL3Y ANV AVA TIVE ONY dOLSENO

GNNOXY 'dOLSEAND OLNI NIVIN ¥3LVM HONIZ NOY4 3OVHL LV3H dvaM '€

YINMOIWOH A8 G TIVASNI
38 OL "WALSAS 3OVHL LV3H 3NIT 30IA43S ONIGNTONI ‘3NITIOIANIS 2

IVHO QIHSINIA MOT3E ¥IAOD 10032 WNWINIW NIVANIVA 1
‘S3LON

z

T1ddIN 3did VIO HONIH

(dAL) NIN NI-9

TIAVHO V3d — 3 PRTYTTET -

6-IN M

(dAL)
XVW L€

7

NIVIV
HILYM HONIZ

T 2%yy)

3did INNOYY
VO3 NOLLYINSNI Q191 YOIHL
HONIE 4O LI NOLLYINSNI
3LY0D ¥IWATOd NOOTAN
(dAL) NOILY¥L3N3d 3dlid

3did M0138 3OV1d LON 00
3did 3AISNI NOLLYINSNI WYO4

QIOMY 40 NIW SIHONI-6 JAINO
-

4OLS8dN0

XO8 IATVA

Y
ONILSIXT ——Z0 020

H3LYA. HLIM G3dWYLS a1

STIV130 33§ ‘I18ISSOd LON 3
H3IMIS AYVLINYS ONV 3did ¥3LYM F18Y10d
N3IMLIE NOLLYHYAIS 4O SIHONI8L

40 WNWINIW V 30IAO¥d OL HOLOVHINOD 'L

ani

NI 030V1d3¥ 38 OL (OLI/ONIAVE) SNOILIONOD 3OVNS L

‘S31ON

NIVA OL G3dVL 3MIM ¥IOVHL VO-ZL IM

VNO3 ¥O

JIM 30VAL LY3H JOVLLYM INVLSNOO

LI/M ¥ /M 3did Q3LVINSNI L3HOVP
IdGH TIA 05 NIW /M T13HS GILYINSNI

2 IM 3did NOOZMN 3dTH |1-4a HONI

P NOLLYTIVLSNI 3did ¥3L4Y HONOUHL
NJ>-0371nd 38 01 318v0 ORLOTT3

ONISSOHO YIMIS AUVLINVS - ¥3LVA 318!

ONISSONO WOY4 SONVLSIA 3WVS JHL
ATLYWIXO¥ddY 38 OSTY TIVHS SINIOF Idid
M3LYM 318VL0d 'SLNIOF HIMIS ANVLINYS
N3IMLIE LNIO-QIN FHL ATILYWIXONddY
1V G31v007 38 TIVHS 3did ¥ILYM
378YL0d “INIOr ¥3M3S V 1V 3did ¥3M3S
3HL SSOYD LON TIVHS 3dId ¥3LVM 318V.L0d
‘3dld YIMIS AUVLINVS OL
3TNV 33493006 ATZLYWIXOHddY OL dlid
Y3LYM 318YL0d INJIHO OL HOLOVHINOD €
‘T18ISSOd 41 ¥IMIS ANVLINYS IA08Y Idid
H3LVM 318VL0d TIVLSNI OL HOLOVMINOD 2
143101
3181SS0d

<

‘S31ON

Adng
1004-9 40 SV3¥Y NI G3GNTONI 38 OL 10N JIM JOVHL LVIH 'S
NOLLOV4SILYS SHIINIONI
3HL OL 3did 3HL 038 O1 038N 38 NVO S10dS HONIHL
G3LYAVOXT 4l GIHINDTY 38 LON AVW STVINILYIN ONIGd3S '+
'30VH9 Q3HSINIA MOT38
S3HONI 81-ZL GITIVASNI 38 TIVHS 3QIM NI-9 ‘IdV.L ONINSYM ‘€
‘Idid ONNOXY JIM ¥IDVAL dViM 'SIX08
IATVA HONOUHL ATIVOLLYIA dN NN TIVHS JHIM ¥IOVHL 2
GNI NI G30V1d3¥ 38 OL (O13/ONIAVS) SNOILIONOD 30V48Ns  °L

‘S31ON
NIV
0L Q3dV.L JuIM ¥IOVHL YO-Zh /M
VNO3 ¥O

3did GILVINSNI L3HOVT FdOH TN
0 NIW /M T13HS G3LVINSNI .2 /M

SNOILVANNOd 3did NOOIHN 3dAH +1-40 HONI-Z

378VLSNN ¥O 140S ¥04 AIINDIY
3Y3HM ONIOQ3E 3did 2 IdAL

3LOVAINOD ATHONOMOHL
NV SHIAVT XV HONI-9
NI G30Vd ONIQQ38 3did + JdAL

NIN HONI8F

3LOVAINOD ATHONOMOHL
NV SY3AVT XYW NI-9 NI G30V1d
IVIIILVW ONIO3E |+ AL LOTTIS

XYW ¥

Q3LOVANOD
ATHONONOHL “TI%0VE IALLYN

(dA) b

XV | _‘

Gz_»m_xW\
01 ¥OLS3) ANNOYD ONILSIXA (400 ¥O4 1430X3
'3d07S HL NVHL ¥3d33LS ON)
HLJ30 XV HONFBH 3dVL NOLLVAYOX3 | JdAL SNOLLYINOIH

ONIN¥V/M 318VL03130 TIVLSNI

FIV0S
V10d

vi3a

YIMIS AGVLINVS IA08Y H3LVM 318v10d

3did ¥3M3S
AYVLINYS

3did IdAH 1180 HONIZ

H OAd 0% 'HOS HONI8

NI8FOL NI
WOWININ 13332

aNNOYD

(WAS) WNWINI 1003-01

NIVANIVW OL 3did 40 NOILYOd
Q3SIVY ¥IAO TI440VE ANNOW
TIMIS AGVLINVS MO 138 Y31V IT8vI0d

NOLLYINSNI
QITIVASNI-3¥d

(WAS)
WNWININ LOO-0}

EXEREINY

aNNO¥D

ONILSIX3 / AMVLINVS

H OAd 0% 'HOS HONI8

3dld IdOH +1-4a HONI-Z

OAd 0¥
HOS HONI®

6-IN TO 18-IN

3dld ¥IM3IS

3did ¥3LVM 318V10d 40 3aIS
HIHLIZ NO 133301 40 WNWINIW Y 404
T4 FI8YMOTS 30 STHONI-O WNWININ

40078 LSNYHL

an3s

HONZYL G3Y3LYMIA AT3LIFTdWOD NI FLFHONOO ¥NOd 'S
30v4NS
HLOOWS AT8YNOSY3Y V OL G3HSINIA ¥O Q3WN04 38
TIVHS ONNOYS Wl LSNIVOY GIMNOd LON SIOVANS T+
‘SUIVATY ¥O4 TTEISSIOOV 38 TIVHS SL108 ANV SINIOF '€
ONNO¥D WalI4 LSNIVOY JLTHONOD ¥NOd 2

‘SAVQ 82 LV HLONIHLS
1Sd 0067 NYHL SS31 10N JAVH TIVHS 313HONOD 4

o o] e o

oL
NI .2/t 22

Sy
|40 aNZ8 bk L1

[l
(9M1d 80) dvo 7 mmiazum ,iazwm ,mi

1334 34VNOS - QIINDIY VIHY LSNHHL

S =1 TVOS
3did 1311N0 NIV¥A YNVL ONY MOT343A0 )

aviaa\y/

137908

avi3a

NOLLO3S

G
Sk
Z LA}

QIMINDTY VIV

9Nd MO dVO

aNnouo ONILSIXE
«
- ] w//\\//\k
5 Porcecs
GNNOXO ONILSIXE HOLYI N
PIC NN
T10S IALLYN HLIM SWNTOA A8 S % = 340TS WNIWINIW
%05 © I VR 050 NKg — S HL- A
N33HOS 133LS SSTINIVLS HSIN-TL
ANV 3did 133LS SSTINIVLS L aNnowo
ONILSIX3
HOLYIN

3dld MOTH3A0 ¥O NIVIA

§=.0 308
ANVYOAH 3343 1SO¥4

vi3a

R T4 13AVHO 1334 018N0 2
SNV NIN .6

\

3did A10d

dOLS 8YNO SSYHE ./
0L LOINNOO

QITHLIM NVD JATYA
dOLS 84N0

0¥ ONILYYIIO
3did SSV¥E ANV ONISYO ¥3LNO
SSVE IAVH TIVHS LNVHAAH

3Qvy HSINI3

(Q3HOVLLY 38 LONNYO 3SOH OS) SQv3HL 317ZON G¥VANYLS 3A0NIH
IVND3 G3A0UY HO LNVHAAH QYVA ¥E A TIAON YMOI

(4INMO A8 $5%007)
I8 ONINOO JAINOYd TIVHS INVHAAH

%0070V HLIM AL




A4LON SV A1vDS| ATONIGUODDV STTVOS

[ 148
STIVLAA 6/5# ASNOHIINNd 10965 v oo RTTAOHAY] ot 3O oK i g
LN LS [CTERSEE AR 0 1Z[
5 DRIAVAG 020 Vo011V N 2
_SMd- . - & o e NV ONIA VNIE 2
PTTIMSM"1 6/S "ON TTIM - WHLSAS YHLVM DI'TdNd JOHSYINIL I I =] NOHONIANO ST uvel - A - -
R NERED NN 1001 *oNM0id] 011V ATVOS awva[ aa Jon] | NOILLIRIOSAA awva] aa Jon]
S = 3WV0S
6/5# 3SNOHdNNG INIWIOVId ¥313Y SAVA-BZ ISd 000°Y 4O HLONIMLS JAISSTMANOD FLTIONOD WWINIA ¥ NIVAEO TIVHS JLTHONOD NOLLYANNOS 1
(NMOHS LON) ‘8Y1S HOO'4 HONOXHL SLINANOD TYORLOF13 OAd 0% HOS VIA HONI-Z (S)3A1 30 WNIIN I V 30IAO¥E OL MOLOVMINOO 04
WILSAS VORILOT T NO NOILOTLONd FOUNS ONY HOLSTHY ONINLHOIT IAINOYd TIVHS HOLOVHINOD 6
W3LSAS ¥IMOd ATTIVA NOISSIN
WOX ¥3MOd 30 SSOT 0 LNIAZ NI NO NHNL TIIA ONIGTING HOLYHINIS WO G3AINO¥d ¥3MOd dNMOVE LYHL FuNSNS OL ANV v 3SNOHANNG OL ¥3MOd 0 NOLLOINNOD JLYNIGHOOD OL ¥3MOd ASTIVA NOISSIN HLIM LYNIGHOO0D TIVHS HOLOVHINGD '8
UINMO A8 GINIWNEL3 38 OL SLNIO TYNOILYHIAO MOSNIS ALIGINNH ANV LYISONSIHL OL 03LOINNOD ONITING 3LVILLNIA OL NVA W40 007 NIW 3AIAONd OL HOLOVHINOD 'L
'SONIMY2Q NO GZXVIN SNOILYOOT LV SIONYO JMNSSTUd G T4 INRIFITAD 1Sd 021-0 JAINOYd OL HOLOVIINOD 9
8Y1S MO0 ONIATING JHL IA0BY .0+
40 LHOIEH V OL dV¥M INTTAHLIATOM HLIM 3did NOYI 31110NA HONIE JAIAOHd TIVHS HOLOVHLNOO ‘ONITdN0D FAIFFS G3LT08 OL HORd ONITINOD GIONYTS ANV (NMOHS LON) ¥3ONA3Y ORLNIONOD VIA 3did NO¥I F1LLONG OL 3eld OAd LOINNOD TIVHS
HOLOVHLNOO 'NOILYANNOS ONITING FHL 40 FAISLNO .0°§ 40 FONVASIA Y 1¥ WNOI GIAOUddY HO ‘ONITdNOD IATITS GILTOE b1 HIVIEHLINS ¥ JAINOH TIVHS HOLOVHLNOD ‘IOTIAN ONIGTING ONILIXT HO ONIMIINT S3did ¥3LYM GIRNE TIVNO 'S
“HLd30 .0+ 1V 440 NYNL OL ONV HLd30 .09
SIHOVZ YINVL NI T3A31 43 LYM N3HM TI3M NO NYNL OL QA diWnd TI3M HLIM 3LYOINNNNOD OL 380 FHNOIENOD OL HOLOVEINOO TVND3 GIAOHddY ¥O ‘3808 13A31 AINDIT 00160TM STOMINOD INITYILYM HLIM G3dIND3 38 TIVHS SYNVL ¥ALVM ¥
NOLLNEIILSIO FHOATEMNY.L FUNSSTid OILVWNINAOUTAH ¥ILAY  2'€
‘SYNVL J9VHOLS ¥ILVM ONY T13M NIIMLIE Idid YIS TYOLLIANO  L'E
“SNY'1d NO NMOHS SNOLLYOO SNIMOT104 3HL 1V SV ONITAIYS JSON HLOOWS 3AIAO¥d OL MOLOVMINOD '€
LT T13M 34V ONIGTING 4O SY3XY TIV LVHL OS ONIGTING NIHLIM ONILHOIT ONITIZO TIVASNI OL HOLOVMINOD 2
S=.0 ‘TIVOS ‘GILYALLOY S1 ¥IMOd dNOVE 31 MO GILVAILOY SI WYY JOVL LV3H i SIHOI NMYTY NO N¥NL OL 1IND¥IO ¥3MOd dN0VE OL ANV ¥3TIONINOD 30VHL LY3H OL SLHOIWHYTY §1N8 034 LOINNOD OL HOLOVHINOD 'L
NOILO3S ISNOHANNd =} :FTVOS 5=} :3TVOS ‘S31ON
LSIMHLYON NOILVAIT3 3SNOHdWNd LSV3IHLYON NOILVAIT3 3SNOHdWNd
HLYON OL NIVSQ
! ¥00a
ONIQTING ANNOXY
oa ) e F9VHYO QALVINSNI MO} X HZL
oa1s G3LOVAWOD ‘3SHN0D 404 I9VNIVHA LSVEHLMON OL
ows ONIIATTHSNO biE IAILISOd 3AINO¥d avd oNIaTINg avd
e NOLLYINSNI 3LFONOD OL LX3N INFWIAVd NIVHa 3U3ONOD
e WYO4 Q1o 3 - —— s e
ey SHLHONIY
aNnows HINMO
3d01s —— I ——————— A8 GaINIWY3L3A 1SV3HLYON OL
NOLLYGNNOA 1405126 NOILVAT T3 ] 380140100 ONITTING OL LXAN
N S —
ANV 31V7d T1IS NIIMLIE LINSYO T1IS a Y0074 G3HSINIS I — ONIQIS 13318 AN3W3AVd NIvHa
HLIM 31v1d T1IS G3LVINL IINSSTHd NI SNONNILNOD I — VO 623 ONIHLVIHS ¥OOG-
[ZENE etels 1 HORALXI XAD .2/k
UINMO AG > ONIGTINg O HONALXE ] o LHOI HONELX3
¥OT0D "ONIAIS TIILS 81 V1130 VO 62 *0°0.9¢ @ $1108 aNNOXY TV e — “
% ¥3NIAYE HOAVA ‘GOOMAT XD .2/ HOHONY .8 X211 NIW S ONISN3S NOLLOW i e — LHOI HORALXA ONISNIS NOLLOW: i
______ I — ONISN3S NOILLOW
(dAD) 3Lvid e ———
4oL 318n0a LHOM WY — LHOIT WYYV
BIN8 03 HOILXI | N8 034 HOILXI
90,91 © I —
3003 SANLS TIVM 9XZ
dING ONIHSVTS HINMO ONITIZO ANV STIVM TP 3
T33LS/M A8 NJSOHO ¥0700 NI NOLLYINSNI
VIOSVH 8 X2 G3LNIVA ‘ONITIZ0 ANV SSVIOM3EI .Z/1G
STIVM HORILNI NO
JOOMATE XA .2/ (dAL) L 1 NV LNOHLIM
> Q3LNIVd ‘113408 i ONIQING 40 3IS 3LISOddO NO
GOOMATA XD .2/ 1HOM Q00T J00M V1IN A1EA 00V 0INGEE DL HOLTRLNGD
ONISO0Y T331S 81 VLT3a ECINEIvE]
% 1724 ONIJO0Y 91 08 HSIWFZL /M ONIGTING 40 JAISNI
oo XU 8 NO NV4 31¥007 OL HOLOVHINOD
h ANIA ¥V
LNVITdWOD L9-4SN 38 1SN YNV HNVL
40 JAISLNO NO ¥3AQYT ONY AVMNYIN ¥3LIAVIG HONI-HZ 3ANTONI YINVL 30 3SY8 3A08Y .0-04 40 SIN
LHOIFH LV YNV.L 50 MOTHYIAO YINVL ¥3d HYTINIS ¥O SYOHONY NOISNVAXE LLTIH VIG NI 2/ ONOTNI-9 WYHOVId MO SS3008d
“7 NIW HLIM 8003 OL Q31108 ¥NVL J9VHOLS ¥ALYM ¥ILINVIA L-5'8 'NOTIVO 000y ONNOYOIAOEY '3
39:VHOSIA dNd HOVE NO IATVA HIV HONI-L ONY JATVA 431134 3MNSSTed HONI-L ‘IATVA I { { |
31Y9 HONIZ ‘SATVA OFHO HONIZ HLIM TYND3 GIA0HEY HO SAIN 01-6 O SOANNOYS (2) OML °Q . Si oL S 0 S
Svnoa 6°ON TIaM
G3AOMddY HO 910-22-HdOr AOOMNHON ‘¥NVL 3HNSSTd OLLVWNING-OHTAH NOTIVO 007 WNWININ 'O _eeduw)
vno3 S=.l :3TVOS
39 Q3NOYAdY ¥O ‘HOLNIATHA MOTIHOVE ATBNISSY INTVA HOIHO F18N0OT HONIZ 612 SIS SLLYM '8 Sl
335 WVINIS “U313W MOT38 FATYA TIVE (AL ONIANGO NVd 6/ 3SNOHJWNd
0 3did 340K 2 TIVASNI 3dild TYOLL3A NO TIVASNI “IVNO3 G3A0NdY ¥O ¥ILIN ¥ILVM INISUNL ¥IDAVENIZ_ Y
NOOZMN VIO NIZ Q3ONVTS
LN3WdIND3 40 31NA3HOS Noul H_Woﬂm
2 NV LYY || Vi ke o s
6/5 ON TIM (@) sdind ¥315008
—~—— NolLNaLSIa 2did
L NIV HILYM NIV¥Q OAd VI NIZ
/5 ON TI3M, 2did
NOM! T MOTRIIA0 NIva
v NIV0 8004 SINVL NVL NIV¥Q 400 ﬂ
= 1 (8) ¥3LNIATHY e T = S onmEm NIV¥Q 0L 3d0TS !
dINNd ¥3LSO08
o MOTIHOVE — mwM mﬁa N WW WW ‘NOILYDOT FOUVHOSIA Jdld MOTHIN0
@©— orHos ——wou (dAL) INTVA TIVE ¥O4 Nvd 335 [—— DAd 0% HOS VIQ HONI
viane (oNigIng o \
335 WYINIS ¥O ‘Sdid
[EINVEGT ] NIHLIM dAL) OAd 3d0H NOD3YN VIA NI-Z (0) YINVL FuNSSTd (3) SYNVL
ov HOS VA NIZ —] 39vHOLS
3uNsS3ud ¢ 1Nd1N0 VW 02 /M HIALVM
(dAL) ONITAN0D ¥30NSNVAL 3UNSSTUd 4
O O+ 3A337S 031108 154 00E NI (v) ¥313n S ®
[E— w \\ B1dWYS 68 § STIAM
(v) YILIN HILYM
mmn_._.mmmmm (8) ¥3ININTHd MOTdIOVE — | sz%\ﬁwﬁi
(v) H3LIN HILVM i
(dAL) = NIv¥a
NOILNERILSIO OL
o+ avi M M INIOG JONVITAINOD ALIVD ¥3Lvm — | ANWATIVENIZ qr TIaM HOOT4 L
(o) 31dWYS ALITVND aan Wou3 N HONI¥ [T
SNVL NS HILVM TIEM AL INTVA 3134 3 ] e
SLLVIWNINAOHAAH ) ﬁ WNNDVA-MIY VIQ HONI-H ~—]
IANWANOIHO !
dvL31dNYS I B i
JONVITdWOO (dAL) \ / M \
Smd v (dAL) 39NVO NSSTUd TR T
¥aLvaH NIV¥ OAd ¥00Q 3OVAYD
F9VHvO ORILOT TS VIQ HONIL UINMOO ONIQINE HOVA
. SdNd ¥31S008 3 dnd 119 00008 NOININ WO TYOIdAL ‘SNIVHQ HOOTH
BNVA NNNOVA-UIY 6 anﬁme nm‘.ﬂmvmmmw_ mpwg w._.ﬂmo w%b,mm 0L 1004 ¥3d ,8/L 40O 3dOTS
X 4 318V ¥
(M) NN 30VAL LVaH (TYN03 ¥0) NoOZHN %08 38M4
L# NIVIN ¥3LVM 6/S ON T13M 0¢
6/5# ISNOHAWNd \

NOLLNSINMLSIC OL




APPENDIX H



Hydrometrics, Inc.
3020 Bozeman Ave.
Helena Montana, 59602
Tel. (406)443-4150

Date:

Project No:
Project Name:
By:

10/8/2021
21001
Timbrshore HOA - Water

Sheet:

Ckd. By:

I. Purpose:

Il References:

Ill. Assumptions:

To determine the water system demands, and amount of storage required for the Well 5/9 system.

Also to assess the adequacy of the water production from Wells 5 & 9.

1 LindBerg, Civil Engineering Reference Manual

2 U.S. Census Bureau QuickFacts: United States (https://www.census.gov/quickfacts/fact/table/US/HSD310219#HSD310219

3 AWWA Water System Design Manual, 2001
4 System Map

Fire Flow is not needed since it is acceptable to pull water to meet fire demands from the lake using dry hydrants or to provide cisterns. This was

documented per Karl Kingery's conversation with Captain John McCulugh at the Finley Point Fire Department on 10/06/2021. Minimum flow requirement
for dry hydrants/cisterns is 250 gpm at 20psi for 2 hours(per that conversation). Note that some buildings, such as the lodge, would require a higher flow

rate on an individual basis (~1,500 gpm).

2 Treatment is not required and so is not a limitation on the amount of water that can be provided to the system.

3 Well will start when water storage drops below this percentage of Full 90%

(HWL) (W%):

4 Peak Day Demand occurs at rate of Peak Hour Demand (conservative since all demand is squeezed into a shorter than realistic window of time).
5 Storage is not required for disinfection contact time or fire flow, so the full tank volume can be used.

6 Water will not be used for irrigation.
7 1 unit = 1 Equivalent Residential Unit

8 For purposes of calculating storage volume, only 1 well is pumping at a time. Both wells are not pumping simultaneously.

Water Demand

Proposed Water Demand - Well 5/9 System

Description

Value

Existing Water Demand - Well 5/9 PWS Service Area
e o [ caabie T

Units Calculation

Description Value Units Calculation Reference/Notes
Average Day Demand
Number of Units 24 (ea) (input) System Map (Ref. 4)
Number of Persons Per Unit (Household) 2.62 (ea) (input) US Census Bureau (Ref.2)
Average Demand Per Person 100 (gpcd)  [(input) DEQ Circular 3 Sec. 3.2.1.2 - Domestic Use
Average Day Demand per Unit (ADD/Unit) 262 (gpd)  [=#Pers/House*ADP
Average Day Demand - System (ADD) 6288 (gpd)  [=Demand/Unit*#Units <---Note that this does not reflect the
average daily use on an overall annual
basis, but the average use during summer
conditions. Winter use is significantly less.
Maximum Day Demand (MDD |_
Selected based on periodic nature of use for
Peaking Factor 1.5 (gpd) [(input) most units.
Note that this is higher than the approved
Maximum Day Demand per Unit (MDD/ERU) 393 (gpd)  [=PF*ADD/Unit demand of 300 gpd/unit for the septic
system.
Maximum Day Demand (MDD) 9432 (gpd)  [=ADD*PF
Peak Hour Demand (PHD;

[9 3.0 (dimless) |(input) See Table 5-1 (Ref. 3)

N 24 (ea) input-see above) System Map (Ref. 4)

F 0 (dimless) |(input) See Table 5-1 (Ref. 3)

Peak Instantaneous Demand per Unit 1.6 (gpm) _ |=PHD/#Units
Peak Instantaneous Demand for System (PHD! 38 (gpm’ PHD=(MDD/1440*(C*N+F)+18 <---Conservative, See Assumption 4

Reference/Notes

Average Day Demand

Number of Units 21 ea input) System Map (Ref. 4
Number of Persons Per Unit (Household! 2.62 (ea) (input) US Census Bureau (Ref.2)
Average Demand Per Person 100 (gped) | (input) DEQ Circular 3 Sec. 3.2.1.2 - Domestic Use
Average Day Demand per Unit 262 (gpd)  [=#Pers/House*ADP
Average Day Demand - System (ADD) 5502 (gpd)  |=Demand/Unit*#Units <---Note that this does not reflect the
average daily use on an overall annual
basis, but the average use during summer
conditions. Winter use is significantly less.
Maximum Day Demand (MDD! [
Selected based on periodic nature of use for
Peaking Factor 1.5 d input) most units.
Note that this is higher than the approved
Maximum Day Demand per Unit (MDD/ERU) 393 (gpd)  [=PF*ADD/Unit demand of 300 gpd/unit for the septic
system.
Maximum Day Demand (MDD) 8253 (gpd)  [=ADD*PF
Peak Hour Demand (PHD! [
C 3.0 (dimless) |(input) See Table 5-1 (Ref. 3)
N 21 ea input-see above) System Map (Ref. 4
F 0 (dimless) |(input) See Table 5-1 (Ref. 3)
Peak Instantaneous Demand per Unit 1.7 (gpm) _ [=PHD/#Units
Peak Instantaneous Demand for System (PHD) 35 (gpm) |PHD:(MDD/1440‘(C'N+F)+18 <---Conservative, See Assumption 4

Note that there is not a centralized system in the Well 5/9 PWS service area currentl;

, and each unit draws water from Flathead Lake separately.

K:\project\21001-THOA\Calculations\Water Storage.xIsx/Storage #5
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Hydrometrics, Inc.
3020 Bozeman Ave.
Helena Montana, 59602
Tel. (406)443-4150

Date: 10/8/2021
Project No: 21001
Project Name: Timbrshore HOA - Water

By:

Sheet:

Ckd. By:

V. Conclusions

WELLS NO. 5 & 9 (PROPOSED)

Well No. 5/9 Volume Used (Proposed)
Description Value Units Calculation Reference
Average Day Demand 6288 (gpd) From Previous Calculation
In-Season Use 40 (%) input)
In-Season No. Months 5 (ea) input)
Out of Season Use 20 (%) input)
Out of Season No. Months 7 (ea) input)
Year-round Average Day Demand 1782 (gpd) Pro-rated ADD Demand to be year-round
Acre-feet per Year 2.0 (acre-feet) |=ADD*365/7.48/43560
Su| Proposed
Description Calculation Reference

Estimated Production of Well-Estimated based on surrounding wells' production.

i 1s Flow Rate (Ws) 10 (gpm) _|Note that this is conservatively low and 15 gpm is expected.
Maximum Daily Production (MDPg) 14400 (gpm)  |[=Ws*24*60
Daily Production (MDPmgd) 0.014 (mgd) = 1000000gal/mgd) |
Water Storage Tanks
Storage Tank Volume (Proposed)
Description Value Units Calculation Reference
[Time to reach Max Day Demand @ PH flow rate| 251 (minutes) [=MDD/PH
4.2 (hours)  [(conversion = 60mins/hr)
Tank Storage (Tvol) 8000 al input)
Storage per Unit 333 (gal) | Tvol/#units
Remaining Storage at Well Start (Trem) 7200 (gal) =Tvol*W%
Time Until Start of Well Pump 21 (minutes) |=(Tvol-Trem)/PHD
Depletion Time of Remaining Storage with Well
On 260 (minutes) |=Trem/(PHD-Ws)
Time to Deplotion During Maxium D2y @ | 287 | (minutes) [=(Tvol-Trem)PHD+Trem/(PHD-Ws)
Is storage Volume Adequate? (YES/NO) |YES-Storage will be to meet the Day Demand.
Conceptual Storage Tank Dimensions
Description Value Units Calculation Reference
Above Ground
Height 9.5 (ft) (input)
Number of Tanks 2 (ea) (input)
Diameter 8.5 (ft) =((Tvol#tanks/7.48)/Ht/PI())"0.5*2 NOTE: Does not include "non-water"
Pump Drawdown Volume 800 (gal) =(Ht-PumpOnHt)*Tvol/Ht volume in tank, such as air space. Add 1
Total Tank Height 10.6 (ft) (input) foot minimum to all height values.
Pump Turn on Height 8.6 (ft) Ht*0.9
Well Pump Run Time @ No Flow out of Tanks 80 (min) =D WellFlowRate

Water Demands:

Summary - For Table in Report
Existing* | Proposed |
Average Day Demand 5502 6288|(gpd.
Maximum Day Demand 8253 9432|(gpd)
Peak Hour Demand 35 38|(gpm)

2 Wells 5/9 will be able to provide both adequate annual quantity of water and @ 10gpm, adequate flow rate of water for system.
3 8000 gallons of storage is adequte for the Well 5/9 System.

VI. Reference Images

K:\project\21001-THOA\Calculations\Water Storage.xIsx/Storage #5
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Hydrometrics, Inc. Date: 10/8/2021 Sheet:
3020 Bozeman Ave. Project No: 21001
Helena Montana, 59602 Project Name: Timbrshore HOA - Water
Tel. (406)443-4150 By: Ckd. By:
I. Purpose:

1 To determine the appropriate overflow pipe size for the water storage tanks
Il References:

Ill. Assumptions:

1 Chow, Hydraulics, 1979.
2 King, An Introduction to Fluid Mechanics, 2008.

1 Well pump is capable of producing a maximum
of 35 gpm. (conservative)
2 Overflow from only 1 tank is operating. (conservative)
3 Orifice Equation is appropriate to use to get water into pipe.

4 There are no other sources of water entering into the tank.

5 Overflow size must be capable of passing maximum flow rate from well.
6 Overflow is submerged and set 6-inches higher than max water level.

7 Tank has 13-inches of height above maximum water level to top of tank.

V. Conclusions

VI. Reference Images

K:\project\21001-THOA\Calcu

Overflow Pipe Size
Timbrshor Water Storage Tanks for Wells No. 4, 5. 9
Description Value Units Calculation Reference/Notes

Required Design Flow Rate (Qpin) 35 gpm (input)
Coefficient of Discharge (Cd) 0.6 dimless (input)
Pipe Diameter (D) 3 inches input)

Pipe Area (A) 0.049 sq. ft. =(D/2/12)"2*pi()
Head Above Center of Inlet 2 inches nput)
Water Level above Pipe Invert 35 inches nput)

Calculated Flow Rate(Qcfs) 0.10 cfs Qcfs=Cd*A*(2g*H)".5

Calculated Flow Rate (Q) 433 gpm Q=Qcfs*448.8

Velocity in Overflow Pipe 2.0 fps V=Q/A

1 A 3-inch diameter overflow pipe is adequate.

Vater Storage.xIsx/Hydraulic Cl

2/4/202212:31 PM






Hydrometrics, Inc.
3020 Bozeman Ave.
Helena Montana, 59602
Tel. (406)443-4150

Date: 10/08/21

Project No: 21001
Project Name: Timbrshore HOA - Water
By:

Sheet:

Ckd. By:

I. Purpose:

Il. References:

Ill. Assumptions:

1 To determine the amount of heat loss from the pipe to avoid freezing and to size Heat Tracer Wire

1 LindBerg, Civil Engineering Reference Manual
R-value (insulation) - Wikipedia (https://en.wikipedia.org/wiki/R-value_(insulation

1 Pipe is HDPE
2 W= 3.412142 BTU/hr
3 Safety Factor 1.1 SF=10%
4 R Value of pipe wall is not significant
5 Water starts at 40-degrees (or above) and does not need to be heated.
5.1 Note that the water storage tanks will be in a heated building, so the water should be warmer than 40-degrees F.
6 Soil Temperature will be warmer than coldest air temperature day
7 Service Lines do not count towards overall pipe length
8 Average soil temperature is equal to mean low temperature of air in Winter.

V. Conclusions

Pipe Characteristics

Description Value Units Calculation Reference
Water Line Pipe Diameter 2 in) (input)
Carrier Pipe Diameter 6 in) (input)
Carrier Pipe Circumference 18.85 in) =dia*pi
Heat Loss Area (A) 1.57 (sq.ft)/ft (conversion - 12in/ft)
Insulation Characteristics
Description Value Units Calculation Reference
CLSM (k) 0.2 BTU/(ft-hr-F) (input)
CLSM Thickness (Ct) 0 (in) (input)
R 0.00 BTU/(hr-F) R=Ct/12/k
Insulation (k) 0.017 BTU/(ft-hr-F) (input)
insulation Thickness (Ct) 2 (in) (input)
Total Pipe Diameter 6 (in) =Ct&2+D
R 9.80 BTU/(hr-F) R=Ct/12/k
Rtot 9.8 BTU/(hr-F) Sum of R
u 0.10 BTU/hr/(sq.ft/ft)/F |1/Rtot
Temperature Characteristics
Description Value Units Calculation Reference
Based on historic record of
Minimum Temperature -30 (deg-F) (input) Polson Weather Station
Design Temperature 40 (deg-F) (input)
Design Temperature (dT) 70 (deg-F) Temperature Range
Mean Low Temperature in Winter 15 (deg-F) (input)
Mean Temperature Difference (dTm) 25 (deg-F) Temperature Range
Heat Loss
Description Value Units Calculation [ Reference
Heat Loss per foot (q) 11.2 (BTU/hrlft) q=U*A*dT
Heat Trace input per foot 3.3 (Watt/ft) q conversion q=UAAT)
Design Heat Trace Size (i) 3.6 (Watt/ft) q*SF L
Cost of Power for Heat Trace
Description Value Units Calculation Reference
Based on historic record of
Length of Time Running per year 90 (days) (input) Polson Weather Station
Well 5 Pipe Length 1200 (ft) (input)
Well 9 Pipe Length 600 (ft) (input)
McCarthy Well Pipe Length 0 (ft) (input)
Well 4 Pipe Length 615 (ft) (input)
Length of Pipe (L) 2415 (ft) =sum of pipe lengths
Average Daily Power Consumption 74.8 KWHR/Day P=L*i*24/1000*dTm/dT
Average Annual Power Consumption 6736 KWHR/Year _ |P*days
Conversation w/ Greg @ Mission
Cost of Power per KW-hr $0.07 $/KWHR (input) Valley Power (10/18/2021)
Average Cost of Power per Year $472 $/YR =Cost/KWHR*AvgAnn.Consumption
90-day Continuous Operation Cost of Power $1,320 $/YR =Avg Cost of Power * dT/dTm_|
Temperature of Wire on Pipe
Description Value Units Calculation Reference
Ws 3.6 (Watt/ft) q*SF See above.
Ci 6.3 (in) =D*pi See above.
Ti 2 (in) Same as Ct; (input-see above) See above.
Ki 0.20 (see right) K*12(in/ft) See above.
Tj 0.25 (in) (input)
Kj 27 (see right) (input)
Cw 6 (in) Total Pipe Diameter - See above See above.
Kp 2.7 (see right) Same material as jacket See above.
Tp 0.25 (in) (input)
Tm 40 (deg-F) (input)
Tc 42 (deg-F) See Equation Below
3.42 I%‘s Where:
Te = 1 +Tm Tc = temperature of pipe wall (°F)
Sl ) +[Sw ke Ws = Watts per foot of tracer
2\ i 12 " Tp €l = Perimeter of conduit (in)

Ti = thickness of insulation (in)

e —r—— K Factor BTUsin/hreft2s°F Ki = I value of insulation (BTU « in / hr « ft2 +°F)
Tj = thickness of jacket (in)

ABS 1.4 Kj = K value of jacket (BTU = in / hr » ft2 +°F)
FRP 17 Cw = width at base of conduit (in)
Kp = K value of pipe wall (BTU = in / hr = ft= «°F)
Polybutylene L3 Tp = thickness of pipe wall (in)
Polyethylene 2.7 Tm = maintained temperature (°F)
PVC 1.0

1 A heat trace wire capable of putting out a minimum of 3.6 Watts/ft is required.
2 Average annual cost is $472/YR for power for heat trace, although it may be as high as $1300/yr.
3 Pipe Wall Temperature will not be exceeded by Heat Trace.
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Sizing and Selection Guide

ASME Bladder Type Hydro-Pneumatic Tanks

For Potable Water Systems

APPLICATION

SIZING

ASME Bladder Type Hydro-Pneumatic Tanks can be
used in a variety of applications ranging from well water
and pressure boosting systems to sprinkler systems.

The tanks control system shock and pressure fluctua-
tions and provide pump protection by reducing surge
pressures and by dampening pressure spikes. The tanks
deliver water under pressure between pump cycles to
meet the required demand. By minimizing pump starts
the benefits include extended pump motor service life
and energy cost savings.

These tanks utilize a flexible full acceptance butyl rubber

bladder to separate the incoming water from the com-

pressible air cushion. Butyl has proven superior for ap-

plication with water storage tanks for several reasons:

1. The bladder can be flexed repeatedly with little wear
or stress during normal operation.

2. The material does not foster bacterial growth.

3. The material has a very low air permeability charac-
teristic.

4. The material generally does not impart taste and
odor into the treated water.

Proper tank sizing requires a basic understanding of com-
pressible gases —in this case, air. If a gas is held in a
sealed container at constant temperature, the gas pressure
increases at the same rate as the volume of the gas is re-
duced. As water fills the bladder, the volume of the air
cushion is reduced. As the volume is reduced, the pres-
sure will rise. If the air cushion is reduced to half its original
volume, the pressure will rise to two times its original
value. If the air cushion is further squeezed to one-third of
its original volume, the pressure will rise to 3 times the
original value.

Boyle’s law is commonly used to predict the result of intro-
ducing a change in volume and pressure to the initial state
of a fixed quantity of gas. The “before” and “after” volumes
and pressures of the fixed amount of gas are related by the
equation:

piVi=pVe

Forcing the volume Vof the fixed quantity of gas to in-
crease, the pressure p must decrease proportionally. Con-
versely, reducing the volume of the gas increases the pres-
sure.

OPERATION

SIZING INFORMATION REQUIREMENTS

The air charge pressure in the tank is typically set 2 PSI
below the pressure switch pump cut-in pressure or 10%
to 20% below the system pressure for surge applications.
Upon operation of the system, water is pumped into the
flexible bladder in the tank. As the bladder fills with water
the air cushion is compressed, causing a rise in the pres-
sure in the system. The pressure continues to rise until it
reaches the desired maximum system pressure (pump
cut-out setting), causing the pump to shut off. Water re-
mains in the system piping and the tank until required.

As water is drawn down from the system, the air pressure
in the tank decreases. When the system pressure
reaches the minimum pressure setting (pump cut-in set-
ting), the pump will turn on and start the cycle again.

Rev. 03/08
© 2008 The John Wood Company

Proper tank sizing is important for two reasons:

1. The system will run more efficiently and as a result,
use less electricity.

2. The system will last longer — providing long term cost
savings through reduced maintenance charges and
fewer replacement parts.

Determine the following:

1. Maximum drawdown required
2. Minimum operating pressure

3.  Maximum operating pressure




ASME Bladder Type Hydro-Pneumatic Tanks
Sizing and Selection Guide

STEP 1: DETERMINE THE REQUIRED DRAWDOWN

Note that pump max design is 60gpm. With VED, pump will be able to be limited to 10
gpm. Designing tank for <5 cycles per hour when the customer

15 demand is one-half of the minimum pumping rate (10gpm)=5gpm meets DEQ 7.1.2.
2. Desired minimum pump run time: minutes

(example: 1 minute, 15 seconds = 1.25 minutes)

1. Pump delivery rate: __ 5 GPM

Limits pump to 5 starts per hour with 2

. . o ) Pressure tank also serves
minute pump run times. This is conservative.

as surge protection for
3. Multiply Line #1 times Line #2: S GPM x 15 minutes = 75 Gallons system.
(This is the minimum drawdown or available water volume required in Gallons)

STEP 2: DETERMINE THE REQUIRED TANK SIZE

1. Enter the following: 75

Maximum drawdown required (A) Gallons
Minimum system pressure (pump cut-in) (B) 50 PSIG
Maximum system pressure (pump cut-out) ©) 65 PSIG
Air precharge pressure (if different than (D) 50 PSIG

minimum system pressure)

2. Find the drawdown factor from Table 1 on page 3 (E) 0.19
NOTE: If the precharge pressure does not equal the minimum system pressure or if the minimum and maximum
operating pressures are not listed in Table 1, use the following formula to determine the drawdown factor:

(D)+14.7 _ (D) +14.7
(B)+14.7  (C)+14.7

Drawdown factor =

394

3. Determine the minimum total volume required (F)

Divide the maximum drawdown required (A) by the drawdown factor (E):

w7 Gallons + (E)__0.19  Drawdown factor = (F) 394 Gallons

STEP 3: SELECT THE REQUIRED BLADDER TANK

1. Select a bladder tank from Table 2, 3, or 4. Choose the tank with the lowest tank capacity greater than or equal to
the minimum total volume required (G). Standard pressure ratings are listed. Higher working pressures are avail-
able upon request.

EXAMPLE

1. Select a bladder tank for an application with a 50 GPM pump with @ minimum run time of 2 minutes and a 20 to 50
PSIG system operating pressure range.

Determine the maximum drawdown required (50 GPM x 2 minutes) A 100 Gallons
Minimum system pressure B 20 PSI
Maximum system pressure C 50 PSI
Air precharge pressure D 18 PSI
Use the formula shown in Step 2 to determine the drawdown factor E 0.437
Divide the required drawdown (A) by the drawdown factor (E) (100 Gallons + 0.437) F 228.8 Gallons
Select the required bladder tank from Table 2, 3, or 4 G 264 Gallons
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TABLE 1

MAXIMUM MINIMUM OPERATING PRESSURE AT TANK LOCATION (PSIG)

OPERATING
PRESSURE
PSIG 5 10 12 15 20 30 40 50 60 70 80
27 0.527 0.408 0.360 0.288 0.168
30 0.560 0.447 0.403 0.336 0.224
35 0.604 0.503 0.463 0.403 0.302 0.101
40 0.640 0.548 0.512 0.457 0.366 0.183
45 0.670 0.586 0.553 0.503 0.419 0.251 0.084
50 0.696 0.618 0.587 0.541 0.464 0.309 0.155
55 0.717 0.646 0.617 0.574 0.502 0.359 0.215 0.072
60 0.736 0.669 0.643 0.602 0.536 0.402 0.268 0.134
65 0.753 0.690 0.665 0.627 0.565 0.439 0.314 0.188 |0.062
70 0.767 0.708 0.685 0.649 0.590 0.472 0.354 0.236 |0.118
75 0.780 0.725 0.702 0.669 0.613 0.502 0.390 0.279 |0.167| 0.056
80 0.792 0.739 0.718 0.686 0.634 0.528 0.422 0.317 |0.211| 0.106
90 0.812 0.764 0.745 0.716 0.669 0.573 0.478 0.382 |0.287| 0.191 | 0.096
100 0.828 0.785 0.767 0.741 0.698 0.610 0.523 0.436 |0.347| 0.261 | 0.174
110 0.842 0.802 0.786 0.762 0.723 0.642 0.561 0.481 |0.401| 0.321 | 0.241

TABLE 2 (ASME Bladder Type Hydro-Pneumatic Tanks with Top Connection / Type IV — see Submittal Sheet No. 621)

55 e | e | owern | ovresos | 35 | oo | S

psic |GAL | L | IN [ mvm | N | mm | NCH N | Mm | BS | ke

(NPT)

JAPR-20-601 | 150 | 10 | 40 | 12 | 305 | 23 | 584 1 8% | 219 | 50 | 23
JAPR-20-602 | 150 | 15 | 60 | 12 | 305 | 33% | 851 1 8% | 219 | 65 | 30
JAPR-20-603 | 150 | 24 | 90 | 12 | 305 | 52 | 1321 1 8% | 219 | 90 | 41
JAPR-20-604 | 150 | 30 | 110 | 14 | 356 | 48 | 1219 1 8% | 219 | 90 | 41
JAPR-20-605 | 150 | 35 | 130 | 14 | 356 | 55% | 1410 1 8% | 219 | 100 | 45
JAPR-20-606 | 150 | 40 | 150 | 14 | 356 | 63 | 1600 1 8% | 219 | 115 | 52
JAPR-20-607 | 150 | 60 | 230 | 16 | 406 | 72% | 1838 | 1% | 11% | 292 | 155 | 70
JAPR-20-608 | 125 | 80 | 300 | 20 | 508 | 63 | 1600 | 1% 18 | 457 [ 175 | 79
JAPR-20-668 | 125 | 105 | 400 | 24 | 610 | 56 | 1422 | 1% 18 | 457 | 225 | 102
JAPR-20-609 | 125 | 120 | 450 | 24 | 610 | 66 | 1676 | 1% 18 | 457 | 255 | 116
JAPR-20-610 | 125 | 135 | 500 | 24 | 610 | 72 | 1829 | 1% 18 | 457 | 285 | 120




TABLE 3 (ASME Bladder Type Hydro-Pneumatic Tanks with Top Connection / Type | — see Submittal Sheet No. 615)

NOMBER MAWP VOLUME DIAMETER | OVERHEADS | GON\ | piavierer SWEIGHT
PSIG | GAL L N | MM | N | mm | INCHO MM | LBS | ka
(NPT)

JBPR-22-011 125 | 158 | 600 | 30 | 762 | 58 | 1473 | 1% 24 | e10 | 380 | 172
JBPR-22-012 125, | 211 | 80 | 30 | 762 | 76 | 1930 | 1% 24 | 610 | 450 | 204
JBPR-22-013 125 | 264 | 1000 | 36 | 914 | &7 | 1702 2 30 | 762 | es0 | 205
JBPR-22-014 125 | 317 | 1200 | 36 | o914 | 78% | 1994 2 30 | 762 | 750 | 340
JBPR-22-015 125 | 370 | 1400 | 36 | 914 | o1 | 2311 2 30 | 762 | se5s | 302
JBPR-22-016 125 | 422 | 1600 | 48 | 1219 | e3% | 1613 2 42 | 1067 | 1050 | 476
JBPR-22-017 125 | 528 | 2000 | 48 | 1219 | 77% | 1962 2 42 | 1067 | 1225 | 556
JBPR-22-018 125 | 660 | 2500 | 48 | 1219 | 94 | 2388 | 2% 42 | 1067 | 1445 | 655

TABLE 4 (ASME Bladder Type Hydro-Pneumatic Tanks with Bottom Connection / Type | — see Submittal Sheet No. 645)

NUMBER | MAWP | \Gllg | DIAMETER | OVERHEADS | Gon | CLEARANCE |  WEIGHT
PSIG | GAL L IN [ MM N | mm | INCH |y MM LBS | KG
(NPT)
JOPR-22-080 125 80 30 | 20 | 508 | 62% | 1597 | 2 14 356 230 | 104
JOPR-22-105 125 | 105 | 400 | 24 | e10 56 | 1422 | 2 14 356 325 | 147
JOPR-22-009 125 | 120 | 450 | 24 | 10 66 | 1676 | 2 14 356 335 | 152
JOPR-22-135 125 | 135 | s00 | 24 | 610 | 71% [ 1816 | 2 14 356 340 | 154
JOPR-22-011 125 | 158 | 600 | 30 | 762 58 | 1473 | 2 14 356 435 | 197
JOPR-22-012 125 | 211 8o | 30 | 762 76 | 1930 | 2 14 356 515 | 234
JOPR-22-013 125 | 264 | 1000 | 36 | o914 67 | 1702 | 2 14 356 715 | 324
JOPR-22-014 125 | 317 | 1200 | 36 | o914 | 78% [ 1004 | 2 14 356 815 | 370
JOPR-22-015 125 | 370 | 1400 | 36 | 914 o1 | 2311 2 14 356 035 | 424
JOPR-22-016 125 | 422 | 1600 | 48 | 1219 | e3n | 1613 | 2 14 356 | 1075 | 488
JOPR-22-017 125 | 528 | 2000 | 48 | 1219 | 77% | 195 | 2 14 356 | 1235 | 560
JOPR-22-018 125 | e60 | 2500 | 48 | 1219 | o4 [ 2388 | 2 14 356 | 1435 | 651
JOPR-22-019 125 | 793 | 3000 | 48 | 1219 [ 122% [ 3121 2 14 356 | 1900 | 862
JOPR-22-020 125 | 1056 | 4000 | 54 | 1372 | 132 [ 3420 | 2 | 14 356 | 2400 | 1089
JOPR-22-021 125 | 1320 | s000 | 54 | 1372 | 151 [ 3835 | 2 | 14 356 | 2700 | 1225
JOPR-22-022 125 | 1600 | 6050 | 72 | 1820 | 107 [ 2718 | 2% | 14 356 | 3425 | 1554
JOPR-22-023 125 | 2000 | 7600 | 72 | 1820 | 130 [ 3302 | 26 | 14 356 | 4000 | 1814
JOPR-22-024 125 | 2640 | 10000 | 72 | 1820 | 164 | 4166 | 25 | 14 356 | 4875 | 2211
JOPR-22-028 125 | 2800 | 10600 | 72 | 1820 | 174 | 4420 | 3 14 356 | 5300 | 2404
JOPR-22-030 125 | 3000 | 11400 | 72 | 1820 | 186 | 4724 3 14 356 | 5700 | 2585
JOPR-22-039 125 | 3963 | 15000 | 72 | 1820 | 230 | 5842 | 3 14 356 | 7100 | 3220
THE JOHN WOOD COMPANY

AN ALCO INDUSTRIES COMPANY
98 Highland Avenue, Oaks, PA 19456-1052
T 610-666-1220 | 800-537-5581
F 610-666-0193




GCARAPAGE’

Case Study - 2008

Location Info:

Product Info:

Product:

System Length:

Pipe Insulation on land:

Pipe Insulation in lake:
Ground Coverage:
Thermostat:
Thermostat Setting:
Sensor Location:

CARAPACE®, 1” Rural
(ID controlled), 240 volt,
SW@50°F

270’ (90’ on land, 180’ into
the lake)

Yes (90°)

None

None (could not bury)
Yes

50°F (10°C)

45’ from building on pipe
under insulation (coldest spot)

Nearest City/Town: Carnarvon, ON
Latitude: 45°02’43"N Test Results:
Longitude: 78°41°53”"W CARAPACE® was powered on Nov 10°07.
® i J
Elevation (above sea level): 1,090’ CARAPACE® was shut down on April 25’08 ,
70 Days of Recorded Temperatures from Nov 10°07
to April 25’08
Lake Info: Coldest Recorded Temperature: -27.4°F (-33°C)
Lake Bed: Sand Warmest Recorded Temperature: 48.2°F (9°C)
Obstructions: None Average Temperature: 17.7°F (-8°C)
4’ water depth: 110’ from shoreline Kilowatt usage: 1.821 kw/h
10’ water depth: 150’ from shoreline Price per kw/h (April 2008): $0.05
20" water depth: 170"-180" from shoreline Cost for entire CARAPACE® operation:  $91.05
Property Info: Disclaimer:
Elevation (above lake level): 30’ — 40 Energy consumption will change
. depending on product selection,
Terrain: Rock application, location and climate.
Shoreline: Rock This case study should be used as an example only.

P 705-754-4545
F 705-754-4567
info@heatline.com
www.heatline.com

1095 Green Lake Road,
PO Box 4100,
Carnarvon ON

Canada KOM 1J0

FOR MORE INFORMATION

Contact a Heat-Line® technical specialist:

1-800-584-4944
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SP

16S (16 gpm)

Dimensions

Nom. N_et
L 2 c 0 E o
fin(mm)]  [in(mm)] [in(mm)] [in(mm] [in(mm] ]
168, motor dia. 4 inch, 2 wire motor, 60 Hz - rated flow 16 gpm (1.25" NPT)

115 .5 m 21.26(540) 11.03 (280) 10.24 (260)  3.74 (95) 3.97 (101) 21.6

16S05-5 102 1
230 .5 ® 21.26(540) 11.03 (280) 10.24 (260)  3.74 (95) 3.97 (101) 234
16S07-8 162 1 230 75 ® 2434 (618) 11.62(295) 12.72(323)  3.74 (95) 3.97 (101) 24.3
16S10-10 203 1 230 1 ™ 2658(675) 12.21(310) 14.38(365)  3.74 (95) 3.97 (101) 27.9
16S15-14 284 1 230 1.5 ® 31.38(797) 13.71(348) 17.68(449)  3.74 (95) 3.97 (101) 36.0

16S, motor dia. 4 inch, 3 wire motor, 60 Hz - rated flow 16 gpm|(1.25" NPT)

115 .5 ® 21.26(540) 11.03 (280) 10.24 (260)  3.74 (95) 3.97 (101) 21.6

16S05-5 102 1
230 .5 ® 21.26(540) 11.03 (280) 10.24 (260)  3.74 (95) 3.97 (101) 21.6
16S07-8 162 1 230 75 m 2434 (618) 11.62(295) 12.72(323)  3.74 (95) 3.97 (101) 27.0
16S10-10 203 1 230 1 ™ 2658(675) 12.21(310) 14.38(365)  3.74 (95) 3.97 (101) 27.9
1 230 15 e 31.38(797) 13.71(348) 17.68(449)  3.74 (95) 3.97 (101) 32.4
16S15-14 284 s 230 1.5 ® 2089 (759) 12.21(310) 17.68(449)  3.74 (95) 3.97 (101) 28.8
460 15 ® 2089 (759) 12.21(310) 17.68 (449)  3.74 (95) 3.97 (101) 28.8
1 230 ® 40.48 (1028) 19.49 (495) 20.99 (533)  3.74 (95) 3.97 (101) 36.0
16S20-18 366 230 2 m 3469(881) 13.71(348) 20.99 (533)  3.74 (95) 3.97 (101) 36.0
: 460 2 W 3469(881) 13.71(348) 20.99 (533)  3.74 (95) 3.97 (101) 36.0
1 230 3 @ 4855(1233) 22.60(574) 25.95(659)  3.74 (95) 3.97 (101) 62.1
16S30-24 487 230 3 @ 4394(1116) 18.00(457) 25.95(659)  3.74 (95) 3.97 (101) 57.6
: 460 3 @ 43.94(1116) 18.00 (457) 25.95(659)  3.74 (95) 3.97 (101) 57.6
1 230 5 @ §5091(1674) 26.62(676) 39.30(998)  3.74 (95) 3.97 (101) 97.2
16S50-38 814 230 5 e 6201 (1575) 22.72(577) 39.30(998)  3.74 (95) 3.97 (101) 90.0
: 460 5 @ 62.01(1575) 22.72(577) 39.30(998)  3.74 (95) 3.97 (101) 90.0

SP 16S, motor dia. 6 inch, 3 wire motor, 60 Hz - rated flow 16 gpm (1.25" NPT)

230 7.5 A 9540 (2423) 26.62 (676) 68.78 (1747) 5.63 (143)  5.51 (140) 165.1

16S75-56DS 1200 3
460 7.5 A 9540 (2423) 26.62 (676) 68.78 (1747) 5.63 (143)  5.51 (140) 165.1
16S100-75DS 1607 3 460 10 4 115.08 (2923) 30.60 (777) 84.49 (2146) 5.63 (143)  5.51 (140) 190.0

Notes:

Control box is required for 3-wire, single-phase applications. Data does not include control box.
DS designation = Built into sleeve, 1-1/4" NPT, 6" minimum well diameter.
= MS402 motor.

® MS4000 motor.

4 MS6 motor.

A MMS6000 motor.

* MMS8000 motor.

¢ Takes MS6 motor; not available as complete.

¥t Takes MMS6000 motor; not available as complete.

* Takes MMSB8000 motor; not available as complete.

1t Takes MMS10000 motor; not available as complete.

16S

NPT

-
Y

TMO0O 8521 3196

E = Maximum diameter of pump
including cable guard and motor.

o™

GRUNDFOS 2\
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Curve charts and technical data



























THERMACOR

POLYCOR HDPE

HDPE PIPING SYSTEM

POLYCOR HDPE
THERMACOR'’S POLYCOR HDPE is a factory-fabricated, pre-

insulated piping system for below or above ground distribution of
hot and chill water. The system is designed with a High Density

Polyethylene (HDPE) carrier pipe, closed cell polyurethane foam
insulation, and an HDPE jacket.

20 or 40' LENGTHS

Carrier Pipe
* High Density Polyethylene (HDPE)
+SDR 32.5-SDR 7.3

NN

\ Carrier Pipe
HDPE Jacket

Polyurethane Insulation

Polyurethane Insulation Varies
* Density > 2.0 Ibs/ft?
* “K” Factor <0.16 @ 75°F
» Compressive Strength > 30 psi
* Closed Cell Content >90% @ 75°F
Jacket

* High Density Polyethylene (HDPE)

________________________________________________________________________________________________________________________________________|
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THERMACOR

POLYCOR HDPE

HDPE PIPING SYSTEM

SPECIFICATION GUIDE *

GENERAL

All underground and above ground piping materials
transporting chill water and hot water shall be POLY-
COR HDPE as manufactured by THERMACOR PRO-
CESS INC. All pre-insulated pipe, fittings, insulating
materials, and technical support shall be provided by
the Pre-insulated Piping System manufacturer.

SERVICE PIPE

The carrier pipe shall be high density polyethylene
(HDPE), conforming to ASTM D-3350. Pipe and fittings
are manufactured from extra high molecular weight
polyethylene compound and fabricated to Standard
Dimensional Ratio (SDR) wall thickness in standard
IPS sizes. Available pressure ratings range from 50 psi
(SDR-32.5) to 255 psi (SDR-7.3) at 73°F, with operat-
ing temperatures from -50°F and lower, to +140°F by
applying an appropriate design factor.

INSULATION

Insulation of the service pipe shall be rigid polyurethane
foam with a minimum 2.0 Ibs/ft* density, 90% minimum
closed cell content, and a “K” factor not higher than .18
at 75°F per ASTM C518. The polyurethane foam shall
be CFC-free. The polyurethane foam shall completely
fill the annular space between the service pipe and
jacket, and shall be bonded to both. Insulation shall be
provided to the minimum insulation thickness specified,
within manufacturing tolerances.

JACKET

The outer protective jacket shall be High Density Poly-
ethylene (HDPE). The HDPE jacket shall be seamless
and pressure-tested for watertight integrity. PVC, FRP,
HDUP or tape materials are not allowed.

FITTINGS

Carrier pipe fittings of the same material and pressure
rating shall be heat fusion butt-welded to adjacent pipe
sections. Fittings that are butt- fusion welded are to
be field insulated or, at engineer’s option, factory insu-
lated. If fittings are factory manufactured, fittings are
pre-insulated using factory PE fitting covers welded to
the jackets.

FIELD JOINTS

Service pipe shall be hydrostatically tested as per the
Engineer’s specification with a factory recommenda-
tion of 1.5 times the specified pressure of the system.
Straight joint sections shall be insulated using urethane
foam to the thickness specified, jacketed with split
sleeve, and sealed with a heat shrink sleeve. All joint
closures and insulation shall occur at straight sections
of pipe. All insulation and jacketing materials shall be
furnished by THERMACOR.

INSTALLATION

Installation of the piping system shall be in accordance
with the manufacturer’s instructions. Factory trained
field technicians shall be provided for critical periods
of installation, unloading, field joint instruction, and
testing.

* For alternate specifications, please contact THERMACOR.

THERMACOR PROCESS INC.

1670 Hicks Field Road East
Fort Worth, Texas 76179-5248
P.O. Box 79670

Phone (817) 847-7300
Fax  (817) 847-7222
www.thermacor.com

Your Authorized THERMACOR Representative Is:

The information contained in this document is subject to change without notice. THERMACOR PROCESS INC.
believes the information contained herein to be reliable, but makes no representations as to its accuracy or completeness.

THERMACOR PROCESS INC. sole and exclusive warranty is as stated in the Standard Terms and Conditions of Sale for

PC-KN (2/2021)

these products. In no event will THERMACOR PROCESS INC. be liable for any direct, indirect, or consequential damage.
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Acknowledgement
Source Water Delineation and Assessment Report and
Public Water Supply Report-5 and Public Water Supply- 6 Report

PWS Name: Timbrshor PWS
PWS Location: Finley Point, Lake County, Montana
PWS Owner: Timbrshor HOA

Attn. Blake Johnson, President
blake @madrose.com

Report Date: October 22, 2019

Contact Person: Kurtis M. Hafferman, P.E.
860 N. Meridian, B-21
Kalispell, Montana 59901
kurt@haffermanengineering.com
(406)-212-0404

1. Introduction:

This Source Water Delineation and Assessment (SWDAR) and Public Water Supply-6 (PWS-6)
report is being prepared to assess the potential sources of contamination to a new groundwater

Public Water Supply created to provide drinking water to an existing subdivision. The Timbrshor —
Borchers of Finley Point Condominium Subdivision (Subdivision) is located northeast of the town of
Polson, Montana at the north end of Finley Point on the east side of Flathead Lake. The property is
physically described as Borchers of Finley Point Lot 3, Section 7, Township 23 North, Range 19
West, P.M., M.; Lake County, Montana.

The Subdivision intends to use one (1) existing well and to develop five (5) other new wells to create
six (6) transient, non-community well systems. The system will serve a total of forty-seven (47)
connections.

The owner of the all the new systems will be the Timbrshor Homeowners Association (THOA) and
the systems will be managed by the Timbrshor/Lake County Water & Sewer District. The
Timbrshor/Lake County Water & Sewer District is listed by the State of Montana, Local
Government Services, as local government entity number 1024141

1.1 Purpose:

The Subdivision was created in July of 1977 and the original Certificate of Subdivision Plat
Approval (COSA) number 24-77-K902, of July 27, 1977 specified a surface water (Flathead Lake)
water diversion, treatment, storage and distribution system. The system was never constructed and
instead the unit owners developed approximately 22 individual points of diversion using submersible
pumps and various pipeline withdrawal systems’. On January 9, 2018 the THOA was informed by
the Montana Department of Environmental Quality (MDEQ) that the Subdivision failed in the
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construction of the approved water system and that thirty (30) of the units must be to be connected to
a community water supply system. All these units, whether built or non-built, are required to seek an
approvable solution to their water supply. Individual surface water intakes are not allowed by current
DEQ Subdivision laws'.

The Timbrshor Homeowners Association (THOA) has engaged Hafferman Engineering Inc (HEI) to
design, permit and construct a new groundwater well system to meet State requirements and to
rewrite the COSA to reflect the changes in the water system. HEI is following the Montana
Department of Environmental Quality (MDEQ) Circular 3 Standards for Small Water Systems
August 8, 2014 Edition (Cir. 3) In Cir. 3, part 1.1, Design Report, which requires, in part 1.1.6. that
the sources of water supply be describe in the design report. The report must include the proposed
source or sources of water supply. This section of the Circular goes on to state that a preliminary
assessment must be completed for proposed ground water sources that may be under the direct
influence of surface water prepared in accordance with Department Circular PWS-5, "Assessment of
Ground Water Sources Under the Direct Influence of Surface Water;" and a source water assessment
report must be prepared in accordance with Department Circular PWS-6'".

In addition, the Safe Drinking Water Act (SDWA) was established by federal government to set
drinking water standards and health goals, and the Montana Source Water Protection Program
(SWPP) was created to manage the federal program and help protect public water supply systems
from sources of contamination. The Federal regulations (Safe Drinking Water Act) and Montana
State regulations (Montana Source Water Protection Program) require a PWS-6 report for all new
public water supply systems.

The purpose of this report is to provide the PWS-5 report to assess the groundwater sources to
determine if they are under the direct influence of surface water and provide the PWS-6 source water
delineation and assessment report to meet the design report requirements of Cir. 3, the SDWA, the
Montana SWPP.

2. PWS Information:

2.1 Background Information

2.1.1 Location

The Timbrshor — Borchers of Finley Point Condominium Subdivision (Subdivision) is located
northeast of the town of Polson, Montana at the north end of Finley Point on the east side of Flathead
Lake. The property is physically described as Borchers of Finley Point Lot 3, Section 7, Township
23 North, Range 19 West, P.M., M.; Lake County, Montana. A map of the location of the
Subdivision is provided in Appendix A.

The community of Polson is approximately 10.8 miles west of the Subdivision following Montana

Highway 35, and Finley Point Road and is approximately a twenty-five-minute drive. The
community of Polson is approximately 5,000 people and is the county seat for Lake County". Polson
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is the closest source for supplies and resources and has approximately 743 businesses'’. Polson is a
lake shore community that is located on the Flathead Indian Reservation and is the trading center for
one of most fertile farming areas in Montana. This prime cherry growing region is home to dozens of
orchards...(and in) the summertime, temperatures range from 80 to 95 degrees"!.

The Subdivision is on the northwest end of Finley Point on a peninsula near the south end of
Flathead Lake. The shore of Flathead Lake makes up the north side boundary of the Subdivision.
The west, east and south side of the subdivision is bounded by private rural improved properties and
county roads. On the south and west side, the Subdivision is are separated from private land by a
shared access from a private road, Snowberry Lane. The subdivision is land locked on the east side
by private properties. The elevation of the Subdivision varies from the high point of 2985 ft. (MSL
NAVD 1988 datum) on the west side of the subdivision to 2920 ft. in lower areas on the east side
and the lowest property boundary is 2898 ft. on the east side.

2.1.2 PWS Subdivision Community

The THOA Subdivision is a condominium property subdivision in which each unit owner owns the
property within the drip-line of the roof and deck of the unit and all other property is community
owned. The original condominium subdivision consisted of fifty-six (56) building sites, or units, of
which seven (7) were eventually listed by either the Lake County Commissioners (LCC) or the
developer or both as “not to be developed”. The existing list of units includes a total of forty-nine
(49) units that are either developed or yet to be developed. One of the 49 dwellings include the
original Borchers Lodge (Lodge) structure which is now a single family four-bedroom residence. Of
the 49 units, two sites are double or duplex units, leaving a total of 47 developable sites that were
used to calculate water demand.

2.1.3. PWS Subdivision Community Served

In November of 2017, the THOA Board requested that MDEQ identify the COSA non-compliant
units with the Subdivision. The THOA also requested that the MDEQ consider allowing individual
surface water withdrawal and treatment as an option to become COSA complaint. On January 9,
2018 the MDEQ provided the THOA Board with a Memorandum outlining the units in the
Subdivision that were and were not COSA complaint. A copy of the MDEQ Memorandum is
included in Appendix A.

The THOA, HEI and the MDEQ have identified 30 of the 47 sites that are required to be COSA
compliant. The sites are a combination of 13-developed lots with a variety of single and multi-
family residences that range in size from 2 to 5-bedroom units and 17-vacant lots. The remaining 17
sites were all developed before the 1977 COSA was approved with a variety of single and multi-
family residences and are not subject to MDEQ COSA compliance.

The THOA Board developed a Water Plan intended to meet the current MDEQ regulations and meet
the requirements of the THOA by-laws. The THOA Board directed HEI to provide plans and
specifications of the construction of an adequate water supply system that would be MDEQ
complaint and allow for the rewriting of the Certificate of Subdivision Approval to meet current

-ngineering Inc., 860 North Meridian, B-21, Kalispell, Montana 59901



regulations. The plan was provided as the scope of work for HEI. The THOA Plan was passed in
the 2018 Annual THOA meeting. A copy of the THOA Plan is included in Appendix A. The plan
calls for supplying a groundwater system connection for all forty-seven (47) developed or
developable sites. A map showing the location of the proposed PWS wells to serve the Subdivision
is also included in Appendix A.

2.1.4. PWS Geographic Setting

The mountains to the east of Polson are the Mission Mountains and the Subdivision lies near the
foothills area of the Mission range. The Mission area includes part of the north-trending,
intermontane valley bounded by the Salish Mountains to the west, the Mission Range to the east, and
the Jocko Hills to the south; the northern boundary is the north shore of Flathead Lake and the
Polson moraine marks the southern boundary of this setting. The Flathead River empties into
Flathead Lake on the north shore 2 miles west of Bigfork. The hills that compose the land south of
Polson is known as the Polson moraine which is an accumulation of till and other glacial deposits
that was deposited at the most southern end of the Flathead glacier. The Flathead River below Kerr
Dam drains the area and marks most of its western boundary. The valley floor generally slopes to the
south—southwest toward the Flathead River, away from the Polson moraine and southward to where
the Flathead River exits the valley at altitude 2,600 ft"iii,

HEI queried the Montana Digital Atlas (MDA) to identify the protection region boundaries. The
MDA parcel identification, the list of wells from the Groundwater Information Center (GWIC)
database, the septic density reporting and land use characteristics for a one-mile radius around this
setting. The map of the area quired and the report generated for the layers queried within the search
area are attached in Appendix B.

The land use near the Subdivision is a mixture of rural improved property, rural vacant property,
rural farmsteads which are typically cherry orchards, vacant and improved Confederated Salish and
Kootenai Tribal (CSKT) property and rural condominiums associated to the Subdivision. Many of
the neighboring properties are used as second homes or seasonal recreational property and are
typically occupied from late May until early September.

The predominant commercial operation is cherry orchards and there are three (3) within 0.35 miles
of the setting of this property. There are no commercial operations within the Subdivision.

2.1.5 Geologic Setting

The Flathead Lake area is characterized in the Montana Groundwater Assessment Atlas 2 (MGAA
2), Groundwater Resources of the Flathead Lake Area: Flathead, Lake, Sanders and Missoula
Counties by “....high mountain ranges including the Salish Range on the west and the Mission range
on the east. The oldest rock unit in the Mission region, the Precambrian Belt Supergroup (1.4 to 1.5
b.y. old), is a thick sequence of metasedimentary rocks that forms the mountains and underlies the
valleys throughout the area. The Belt rocks are generally fine-grained clastic rocks (sandstone,
siltstone, and mudstone) and carbonate rocks (limestone and dolomite) that have been subjected to
low-grade metamorphism. Because the Belt rocks are consistently well-consolidated, and they are
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referred to as a bedrock (in the MGAA 2 report). Where exposed, they are commonly fractured, and
display bedding surfaces™.

Belt Supergroup bedrock is characterized by numerous stratigraphic units composed mainly of
metamorphosed siltstones, carbonates and quartz sandstones (Johns 1970, Wilson 1986, and others
1986 and 1992) and minor amounts of igneous rocks (McGimsey 1985). Most bedding thickness
range from less than 1 inch in metasiltstones to a few feet to tens of feet in metacarbonates and
quartzites™.

The Subdivision is within the Flathead Lake perimeter area of the east side of Flathead Lake. The
land surface on the east and west edges of Flathead Lake rises from the lake surface to mountain
peaks. The land surface rises from the east side of the lake to peaks of more than 7,000 ft in the
Mission Range. West of the lake, topography has less relief and peaks are generally only about 4,000
ft above sea level. Most development of the ground-water resource is within a few miles of the
lake™'.

The MGAA 2 goes on to state that “ Bedrock underlies all of the surficial deposits and is the
primary aquifer in the Flathead Lake perimeter; almost 80 percent of all wells are completed in
bedrock. The bedrock aquifer is relatively evenly developed on the east and west sides of the lake;
about 1,100 wells have been drilled on the west and about 400 wells on the east (the east side of the
lake has about half of the shoreline miles as the west side). The bedrock aquifer produces water from
fracture permeability. The occurrence of saturated fractures is variable, causing some wells to be
deeper than 1,000 ft, although the overall median depth is 240 ft. Wells are generally deeper on the
west side of the lake (median depth 255 ft) than on the east side (median depth 200 ft). ....Yields
from the bedrock are not as high as those from the alluvial aquifers but are generally adequate for
domestic uses; the maximum reported yield is 850 gpm, and the median is 20 gpm...... Despite the
difference in median well depths in the bedrock aquifer on either side of the lake, there is little
difference in median well yields.

2.1.6 Hydrogeology

HEI has completed research of well logs near the subdivision and within Finley Point. A list of all
well logs researched, and their characteristics is included in Table 3 below. The wells are all noted
as having been completed in bedrock as it is close to or at the land surface in most of the Finley
Point area. The well logs reference either Belt Supergroup or Middle Belt Carbonate. As shown in
Table 3 depths for wells completed in bedrock are variable, ranging from near to 100 to more than
400 ft, but no depth is most common. About 20 percent of wells completed in in the Flathead Lake
perimeter in bedrock are more than 500 ft deep.

HEI completed specific hydrogeology research using well logs from two (2) on-site and near-by
wells with known performance. HEI used six (6) other well logs from near-by neighboring
properties. The well logs used are provided in Appendix C. HEI used the well logs to calculate
hydraulic conductivity from the well log pumping test data using the modified Cooper-Jacob
Equation (Driscoll, 1986). The hydraulic conductivity is calculated from the transmissivity divided
by the aquifer thickness. Aquifer thickness was dependent on whether the well is completed with a

-ngineering Inc., 860 North Meridian, B-21, Kalispell, Montana 59901



perforated casing, an open bottom or an open hole. The aquifer thickness for a perforated or screened
well is the perforation/screen thickness (Morgan, et. al., 2007). The open bottom well is assumed to
have a thickness of 10 feet and the open hole is between the bottom of casing and the bottom of
borehole.

One well is developed within the Subdivision that serves the McCarthy residence, unit 317. The well
has had over 30 years of continuous service and the current owner, Dan McCarthy reports that the
well has performed without loss of water. The well was developed by Richard Cannon on March 29,
1985. The well log for the Cannon well is provided in Appendix C. The well was drilled to a total
depth of 403 ft. below ground surface (bgs) and water was first encountered at 365 ft. bgs and the
static water level (SWL) was 98 ft. bgs. HEI assumes this well is developed in a confined aquifer.
The well log reports that there are % in. by 6 in. slots from 323 ft. to 343 ft. The pumping rate was
15 gpm and the pumping water level was 300 ft. bgs after 3 hours. The hydraulic conductivity was
found to be low at 1.0 ft./day.

The second well of known performance serves the Novinski property on the east boundary of the
subdivision. The current owner Dan Novinski reports that the well has a continuously high flow rate
and has been used to irrigate a cherry orchard continuously for several hours without loss of water.
The well currently serves a 0.67 acres cherry orchard. The well was developed on June 24, 1998 by
Laurry Bishop. The well log is provided in Appendix C. The well was drilled to a total depth of 115
ft. bgs and water was first encountered at 110 ft. bgs and rose to a static water level of 55 ft. bgs.
HEI assumes this well is developed in a confined aquifer. The well log reports that there are 0.02 in.
factory slots from 95 ft. to 115 ft. The pumping rate was 50 gpm and the pumping water level was
80ft. bgs after 1 hours. The hydraulic conductivity was found to be 90.7 ft./day.

In 2004 Rowland Environmental Consulting (REC) completed research on three (3) wells located
1.6 miles south of the Subdivision at the John Fox well, GWIC ID no. 156680, the Feist well, GWIC
177502 and the Huard well, GWIC 77579. A survey was conducted to obtain static water level and
location, data was input into a three-point calculation for groundwater flow direction and
groundwater gradient. REC provided a table of hydraulic conductivity values for the group of three
wells investigated by REC, also provided a water quality test for background nitrate and the
calculations of groundwater flow direction and groundwater gradient. A copy of the REC data is
provided in Appendix C.

2.2 Public Water Supply System Demand Information

HEI has determined that these are public water supply system wells, but they are not a community
water system. These are a maximum of three (3) year around residents and the other units are
seasonal units that do not have occupants for more than 3 to 4 months each year. The wells within
the Subdivision are defined by HEI as Transient non-community” (TNC) wells because they will not
regularly serve at least 25 of the same persons for at least 6 months a year.

HEI has determined locations for five (5) new TNC groundwater wells and a means to use one (1)
existing groundwater well as a TNC well to develop a compliant Public Water Supply system for the
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forty-seven (47) individual connections. The HEI defined THOA PWS system wells are designated
as Well 4, the McCarthy Well, Well 5, Well 9, Well 6 and Well 8. A map of all well locations and
neighboring properties are provided in Appendix C. Also shown in Appendix C is the map of the
well location showing the proximity to the septic systems and mixing zones.

It is to be noted that this groundwater well system is designed to meet the domestic water supply
needs and is not intended to be used for lawn, garden or other watering outside the residential
structure. The peak flow for domestic water supply per connection served is assumed to be 3 gpm.

Table 1 below provides the well name, well location, number of connections served and anticipated
water demand including peak flow in gallons per minute (gpm), daily demand in gallons per day and
average daily flow in gpm. The distance to the nearest septic system component is shown in the last
column.

Table 1: THOA Well Descriptions and Daily Water Demand

Average Distance to Nearest
Peak Flow Average Daily | Daily Flow WWTS Component
Well Name Location Connections (gpm) Demand (gal.) | (gpm)

McCarthy 14 174::‘(;35"1221%305:"' 4 12 1000 0.694 52 ft. Septic Tank
Well 4% 405 24.97" 20 60 5000 3472 100 ft. Drainfield
Well 5 14 174:;‘(%110 3'.3509"" 5 15 1250 0.868 100 ft. Drainfield
Well 9 1405 14.05" 8 24 2000 1.389 153 fi. Drainfield
Well 6 ;‘17;?(;35"1156.7909"" 3 24 2000 1.389 255 ft. Septic Tank
Well 8 14 17;3(;35',2112'?273"., 5 6 500 0347 84 FT. Septic Tank

*Well 4 will require storage tanks and pumps in storage to meet peak demand.

The McCarthy well is the only existing Subdivision well where there is a well log available. There
is a well that is developed near to Well 6 on the Novinski property and that well log is also available.
The well log for the McCarthy and Novinski property were used to predict the potential depth of the
remaining four (4) wells. The well logs are provided in Appendix C.

2.3 General Water Quality

The water quality for the existing McCarthy well was tested in November of 2015 by conducting an
analysis of the nitrate and nitrite total. Results showed that the nitrate concentration was 0.13 mg/L
and the nitrite was not detectable. In 2004 a nitrate-nitrite test was conducted by Rowland
Environmental Consulting (REC) for a well located 1.6 miles south of the Subdivision at the John
Fox well, GWIC ID no. 156680. The results showed that the specific conductance was 294
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umhos/cm and the total nitrate and nitrite concentration was 0.10 mg/L. In October of 1996, the
GWIC conducted a water quality test on the Robert Armine well, GWIC ID no. 77520. A series of
water quality tests were conducted including nitrate-nitrite, which was reported as not detectable, the
specific conductance was 529 umhos/cm and the field pH was 7.24.

The McCarthy water quality results, the REC water quality results and the Armine well log and
water quality test results are provided in Appendix D.

Based on the review of the McCarthy, REC and Armine analytical test results and review of well
logs in the general area of the Subdivision, water quality for the deeper wells in the sections near or
around section 7, Township 23 North19 West has a low total nitrate-nitrate and the concentrations
over time from tests in 1995, 2004 and 2015 show the results have remained consistently low.
Based on the Armine well tests in 1996, the pH range is near to neutral and the Fox and Armine
wells show specific conductance ranges from approximately 300-500 umhos/cm. Conductivity and
salinity have a strong correlation. The Administrative Rules of Montana, section

17.30.1006 Classifications, Beneficial Uses, and Specific Standards For Ground Waters states, in
part (1) that Class I ground waters are those ground waters with a natural specific conductance less
than or equal to 1,000 umhos/cm at 25°C.

Therefore, the general water quality for the Subdivision is categorized as Class 1 groundwater and is
suitable for the intended purpose to supply domestic water to the Subdivision.

3. Source Water Protection Area Delineation

The aquifer system is confined therefore, in accordance with the SWPP, the delineation for the
inventory zone for a TNC well is a 100-foot fixed radius well control zone and 1-mile inventory
zone around a TNC public water supply well.

3.1 Method of Defining Aquifer Properties

The method of determining the aquifer characteristics was based on HEI research of well logs and
development of hydraulic conductivity from well logs found in the area of the Subdivision. HEI
used the hydraulic conductivity values to interpret the nature of groundwater conditions from the
table of saturated hydraulic conductivity (K) values found in Hydraulics of Groundwater*!,

HEI also relied on the use of data from previous THOA consultant work by Rowland Environmental
Consulting (REC) in 2004. The REC 2004 data is provided in Appendix D. Aquifer characteristics
are provided in Table 2 below. Table 3 provides the anticipated aquifer characteristics for well
developed in the Subdivision and Table 4. Provides the anticipated well depths and yield.
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Table 2. Model Input-Aquifer Characteristic data

SWL | PWL Aquifer
GWIC TD (ft. (ft. Geologic Q Q Drawdown T Thickness
Site Name 1D (ft.) bgs) bgs) Formation (gpm) | ft¥/day (s) (ft.) (ft¥/day) (ft.) K (ft./day)
Cannon Middle Belt
(McCarthy) 77517 403 98 300 Carbonate 15 2888 202 199.68 20 10.0
Bishop Belt
(Novinski) 168825 115 55 80 Supergroup 50 9626 25 1813.92 20 90.7
Middle Belt
Woodahl 77518 180 20 94 Carbonate 25 4813 74 551.01 10 55.1
Middle Belt
Turner 143247 283 8 210 Carbonate 10 1925 202 152.17 10 15.2
Belt
McCormick | 94427 210 18 100 Supergroup 40 7701 82 704.78 10 70.5
McLaughlin | 268468 345 60 340 UNKNW 25 4813 280 225.92 40 5.6
Middle Belt
Hern 152788 305 10.5 303 Carbonate 19 3658 292.5 182.55 38.4 4.8
Middle Belt
Metz 150667 240 28 150 Carbonate 25 4813 122 394.17 40 9.9
Average K 32.72
Average
Aquifer
Thickness 23.55
Average
Flow Rate 26
High Flow
Rate 50

Table 3. Anticipated THOA PWS Aquifer Characteristics

Aquifer Characteristics | Value range Reference

Pumping Rate 27 gpm Cannon and Bishop Well Logs

Porosity Semi pervious Reference xiii

Hydraulic Conductivity 30 ft/day Calculated from Well Log Pumping Data
Aquifer Thickness 10 ft. to 40 ft. Well Log Research

Hydraulic Gradient 0.0031 ft/ft REC reference Appendix E SWL Measurements
Groundwater Flow 240> WSW Interpolated from REC Appendix E Map
Direction
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Table 4 Anticipated THOA PWS Well Depth and Yield

Distance Below
Bottom of Well Flathead Lake Full
Well Elevation (MSL Total Elevation (ft. MSL | Pool Elevation (2895.6
Well Name 88 datum) Depth (ft.) 88 datum) ft. MSL 88 datum) Yield (gpm)
McCarthy 2995 405 2590 -305.573 15.0
Well 4* 2994 400 2594 -301.573 15.0
Well 5* 2944 354 2590 -305.573 15.0
Well 9* 2944 354 2590 -305.573 15.0
Well 6** 2958 115 2843 -52.573 50.0
Well 8%#* 2945 102 2843 -52.573 50.0
Average Depth 288 Average Pumping Rate 27

*Well Characteristics are Based on McCarthy Well Log
*#*Well Characteristics Based on Novinski Well Log

HEI research resulted in an average hydraulic conductivity value of 33 ft/day as shown in the Table
3. The maximum reported yield determined by HEI is 50 gym, the average is 27 gpm and the lowest
yield was 10 gpm as shown in the Table 5 above. Yields from bedrock wells in the Flathead Lake
perimeter have been reported as high as 2,000 gpm*ii, These values are consistent with yields from
bedrock wells and although these are lower than yields from wells completed in the intermediate and
alluvial aquifers, these values will be generally adequate for the anticipated THOA Subdivision
domestic purposes.

4. Inventory:

The HEI inventory assessment includes the two inventory zones for the six (6) TNC wells; a 100-
foot fixed radius well control zone and 1-mile inventory zone.

The HEI inventory of the 100 ft. well control zone (WCZ) includes the Preliminary Assessment of
Aground Water Sources Under the Direct Influence of Surface Water using the MDEQ PWS-5
Preliminary Assessment Worksheet. Copies of the PWS-5 report for each well is provided in
Appendix E. The second method of inventory included a map of the individual well system
associated to the PWS-5 report showing the well location, the 100 ft. WCZ and any sealed
components within the WCZ that will require a deviation from MDEQ rules. The individual WCZ
maps are provided in Appendix E. If a deviation is required, the deviation is also included in the
PWS-5 report. If there are sealed components in the WCZ, HEI will use increased well construction
standards that will specify oversized overshot steel casing to a minimum of 25 ft. bgs with steel liner
that has a neat-cement grouted into the collars and exterior bentonite grout seal as a man-made
barrier. The required plans and specifications for the individual wells that require man-made
barriers are included in the PWS-5 reports.
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The method used by HEI to inventory the 1-mile radius was to query the Montana Digital Atlas
(MDA). A map of the 1-mile radial distance from each well is provided in Appendix B. As can be
seen from the Appendix E map, most of the inventory area is Flathead Lake. Therefore, the search
was confined to the 1-mile radial distance on land associated to Finley Point. There are no
developments on Bull Island. HEI queried the MDA for septic density, wastewater treatment
facilities, parcel information and type, agricultural uses, animal feed operations, EPA regulated
facilities, Class V injection wells, stormwater permit sites, for highways, roads, pipelines and public
railroads and for general land use. The MDA map report results are provided in Appendix B. Table
5 below provides the summary of the inventory query.

Table 5. MDA Query Summary

Inventory Category Results

Two-hundred and thirty-seven parcels (237) parcels were queried. Seventy-three (73)
parcels are rural vacant, rural Tribal Exempt or rural Lake County exempt. The remaining
one-hundred and sixty-four (164) parcels are rural improved properties and assumed to
have a septic system on each parcel. The area queried land area is 570 acres, 0.89 sq.mi. so
the septic density is approximately 3.48 septic systems per acre, 0.0054 septic systems per

Parcels Queried mi.?
Septic Density
Animal Feeding Operations None Located

EPA Regulated Facilities

None Located

Class V Injection Wells

None Located

Wastewater Treatment Systems

Timbrshor WWTS Facility

MPDES Wastewater Discharges

None located

SWPPP Permits/Stormwater

None Located

Highways and County Road

No highways within the area queried. Montana Highway 35 is the nearest public highway
but is well outside the inventory area. County roads within the inventory area are N. Finley
Point Road, Finley Point Lane, Borchers Lane, West Side Drive, Mission View Road,
Hilltop Drive, Peachtree Road, Smuggles Point Road, Camden Lane, Lanier Lane,
Lindburg Lane, and Georgia Road, all residential access county roads.

Railroads or Pipelines

None Located

Land Use

Improved rural property, Vacant rural land, rural farmstead (eleven (11) cherry orchards,
rural improved and rural vacant CSKT Tribal Land, rural condominiums associated to the
THOA Subdivision, Mellett Point Park, Lake County park land,)

Cherry Orchards

Eleven (11)

Groundwater Wells

Fifty-six (56) well logs listed with GWIC. Assumes of the 164 rural developed properties,
approximately 108 properties use water from Flathead Lake.

4.1 Susceptibility Assessment:

The wastewater treatment facility is the Timbrshor Public Wastewater Treatment system constructed
by Billmayer & Hafferman Inc. (predecessor to HEI). Based on the PWS-6 Hazard Potential table,
the septic density is low and is approximately 1.8 unit service connections per acre and will stay low
at 2.8 unit service connections per acre at full build out. There are five (5) separate drainfield
systems that were recently constructed or reconstructed and three (3) use Level II treatment.
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Septic density in the inventory area hazard is moderate at 185 units per sq. mi. If all vacant rural
properties are developed it will still be moderate at 260 septic systems per sq.mi. Given the lack of
ability to subdivide rural vacant properties in Lake County, it is unlikely that this area will ever
become high density. Nitrates and pathogens from septic systems are currently the only major
contaminants of concern.

There are no landfills, no major Montana State clean up or EPA Superfund sites, or hazardous spill
sites near the inventory region. There are no underground storage tank releases reported for the area.
There are eleven (11) cherry orchards of unknown commercial or private ownership but all are either
downgradient or located primarily on the east side of the Subdivision.

Cropped agricultural land (cherry orchards) is approximately 25 acres of the inventory area or
approximately 4.3% of the land mass.

Because the subdivision water supply wells will be completed in a confined aquifer, the
susceptibility to contamination for all hazards is considered low in accordance with the SWPP.
Many of the layers overlying the production zone are dense bedrock that create a barrier to
contamination. The major contaminants of concern are nitrates and pathogens associated with septic
systems; however septic system density is moderate.

Susceptibility is also decreased by the proper completion of the subdivision water supply wells. As
discussed in section 4. Inventory, above, if there are sealed components in the WCZ HEI will use
increased well construction standards a specify oversized overshot steel casing to a minimum of 25
ft. bgs with steel liner that has a neat-cement grouted into the collars and exterior bentonite grout
seal as a man-made barrier.

5. Limitations:

The susceptibility analysis is not based on a rigorous analysis of contaminant transport but relies on
indicators of hazards and simple assessments of the effectiveness of barriers. Query of the Montana
Digital Atlas (MDA) and the federal Natural Resources Conservation Service (NRCS) data bases
provides data as accurate as any other land use or State and County record databases. The MDA and
NRCS data bases use data that is not precise but given the rural nature of the inventory region it is
unlikely that the MDA or NRCS left out important sources of contamination in the inventory.

The primary contaminant is wastewater effluent or raw sewage in the event of a pump truck spill. It
is likely that wells developed in fractured bedrock will have wastewater contaminants that flow at
the same speed as water. HEI has developed two barriers to contaminants, wells are developed as
much as is possible upgradient from wastewater treatment systems and, as discussed in the PWS-5
reports, HEI will use increased well construction standards as a man-made barrier to potential
contaminants. Given the nature of Flathead Lake front and lake view properties that are
predominant on Finley Point, it is unlikely that septic density will ever exceed moderate density.
Should land development patterns change on Finley Point or new information become available or
this report will be periodically updated.
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Memo

TO: Jim Cole, Timbrshor Association President (electronic only)

CC: Kurt Hafferman, PE, Hafferman Engineering (electronic only)
Diana Luke, Lake County Sanitarian (electronic only)

FROM: Emily Gillespie, PE

DATE: January 9, 2018

SUBJECT: Timbrshor Association (Borchers at Finley Point)
Water System Compliance

As we previously discussed, | extend my gratitude to the Timbrshor Association for your
completion of the wastewater improvements on site.

Additionally, Tim Cole recently inquired about compliance for the water systems onsite. The
intent of this memo is to outline the units which are currently in compliance with the original
approval and those that are not. For the ones out of compliance, | have listed a few options for
coming into compliance.

Units currently in compliance (17): Units 203, 204, 205, 210, 211, 306, 307, 308, 309,
311, 312, 314, 315, 316, 401, 402 and the lodge were outlined as having individual
water systems that predated the 24-77-K902 Borchers at Finley Point Water Certificate
of Subdivision Approval (dated July 22, 1977). Hence, these lots may remain served by
individual water systems.

Units currently out of compliance (38 original, 30 current units): Units 201, 202*, 206,
209, 216, 217**, 219, 301, 302, 305, 317***, 318, 319, 320, 403/404, 406, 408, 409, 410,
411, 412, 413, 414, 416, 417, 418/419, 420, 421, 422, 423, 424, 425, 426, 427, 428,
429, 430 were approved to be connected to a Community water supply system. All of
these units, whether built or non-built, must seek an approvable solution to their water
supply. Individual surface water intakes are not allowed by current DEQ Subdivision
laws.

*Shaded units are no longer approved for construction per the “Restriction on

Development Lots” agreed to by the Lake County Commissioners on April 16,

2015.

**Unit 217 currently has sanitary restrictions placed on it.

***Unit 317 was inadvertently left off 1977 Water COSA, but shows up in the

1977 Wastewater COSA




January 9, 2018
Page 2 of 2

Options for compliance:

(1) The 1977 COSA pertaining to water could remain in place. However, since the
approved plans for the Community Public Water Supply (PWS) system have expired,
new water system plans (prepared by a Professional Engineer) would need to be
submitted to DEQ for review and approval as a Community PWS system. This
Community PWS system could be served by either groundwater wells or surface water,
with appropriate treatment. By not changing the 1977 COSA, the PWS system plans do
not require water rights verification. Therefore, compliance with water rights could be
delayed until the Salish Kootenai Compact has been resolved.

a. ltis also possible that a Community PWS system designed to supply domestic
water only could be served by two (or more) groundwater wells that pump less
than 35 gpm and use less than 10 acre-feet volume per year. In that case,
simple Notice of Completion water rights certificates could be submitted to DRNC
Water Resources Division.

(2) The 1977 COSA could be re-written to allow for individual, shared or multi-user water
systems that could be served by groundwater wells that pump less than 35 gpm and 10
acre-feet volume per year. In this scenario, simple Notice of Completion water rights
certificates could be submitted to DRNC Water Resources Division for each well.

(3) The 1977 COSA could be re-written to allow for individual or shared cisterns to be filled

by a water hauler (or potentially hauled by individual unit owners). No water rights are
involved with this scenario.

If you have any questions, please contact me at 406-755-8979 or eqillespie@mt.gov.




DRAFT WATER PLAN

As a follow up to the March 24, 2018 special member meeting, we are bringing to
the members two plans to address the community’s water issues: {1) a Phased Plan
supported by a majority of the Board, and (2) an Immediate Plan proposed by Sue
Roy. While the two plans have significant differences, particularly financial, they
both rely upon the engineering plan that the Board asked HEI to develop (See,
attached retainer letter dated May 24, 2018).

All members should have received by now a preliminary well plan from HEL Please
review that plan to see what well your unit has been assigned to, and the
approximate costs that you may face if you decide to connect to the well system in
the near term. If you have any issues with your well assignment or approximate
costs (See, Planning Principles in retainer letter), please advise the Board by
Monday, July 10, 2018, so that the Board can confer with HE] to see what, if any,
changes may be warranted and/or possible. Also, please understand that HEI's cost
estimates may vary significantly from your actual costs. So, please use the cost
estimates as rough guides and not as firm price quotes.

Phased Plan
The significant elements of the Phased Plan are as follows:

(1) Since all units at Timbrshor have a 2% interest in common property, all 50
units would be provided with an opportunity to connect to one of the
“community’s nine (9) well locations.

{2} Community we}i aSSIgnments would be permanent rights that would run
with the land. . :

{3) The plan would allow the 13 existing non-compliant units to connect to a
well when ordered to do so by the DEQ, and it would allow all other units to
connect to a well when, and if, they choose to do so.

(4) Each unit would be responsible for all costs in connecting to its assigned weli,
and would share well deveiopment COsts, on a pro rata basis, with the other
units in its well group. T

(5) In order to develop or connect to a well, members would need to subscribe to
the Association’s Water Well Agreement. Attached, for your review and
comment, is a draft of that agreement. If you have any questions or
comments, please let us know. The final form of this document will be
prepared by the Assoc:latwn s attorney, Rob Erickson.







Question: Can the Association require owners to build wells and develop ground
water systems?

Answer: No. Pursuant to Section 11 (f} of the Amended Declaration the Association
would only have authority if a regulatory body required immediate compliance
(which was the case with the septic project). In the present situation, no units are
under an immediate compliance order: the State has advised that 13 units will need
to comply in the next 3-5 years or sooner; undeveloped units don’t need to comply
until they decide to build a house which may be never; and 17 units have been
exempted.

Question: Are the “Phased” and “Immediate” plans both voluntary?

Answer: Yes, While the Association does have an obligation to putin place a new
water plan to lift the building moratorium, it is up to the members to comply with
State water requirements either {1) when ordered to do so by the State, or {2) when
they decide to develop their lot, or (3] when they choose to do so.

Question: What happens if a member ignores a State compliance order and refuses
to move to the well system?

Answer. The burden and cost of defending against any DEQ enforcement order
would be the sole responsibility of the member.

Question: Under the Phased Plan how would well assignments be made permanent?

Answer: Upon approval of the plan and acceptance by the State and County, the
Water Well Agreement would be filed with Lake County and it would confer upon all
participating units a perpetual right to use their assigned community well to access
ground water, and such rights would convey to the unit’s successors and assigns.
Please note that the Water Well Agreement allows members to connect to their
assigned well after it has been built upon the payment of a hook-up fee that would
be equivalent to that unit’s pro rata share of construction and maintenance costs.

Question: Will all final decisions on this project be made by the Board?

Answer: Yes. While the Board will consider the views and preferences of the
members, per long-standing legal advice, the authority to make decisions for the
Association rests exclusively with the Board.

Question: Are there circumstances in whlch further amendments to the water plan
and COSA may be necessary? -

Answer: Yes. If, for example, the Association adopted the Immediate Plan and
members opted out due to cost concerns, in order for those members to utilize a




well system at some time in the future, then there would need to be a repeat of this
very expensive COSA amendment process.

Question: What sorts of issues should members be concerned about in reviewing
HEY's design and well assignments?

Answer: Issues that you might want to consider include: Is your assigned well in
“reascnable proximity” to your unit? If you are one of the 13 existing non-compliant
units, are you assigned to a well that has a sufficient number of other members in
the same situation that will enable a reasonable sharing of well costs? If you have an
undeveloped lot and plan to connect to the well system relatively soon, is there a
nearby well with sufficient number of members who also plan to connect relatively
soon that would enable a more reasonable sharing of well costs? Might any of the
well locations or proposed water lines interfere with your property rights?

Question: In the septic plan units on drain fields € and D paid substantially less than
the other owners. Is anything similar being contemplated with the water plan?

Answer. No. That was a one-time event that was attributable to the fact that
members on those drain fields received credits for “value in the ground” for septic
hardware. No similar situation exists here. Each member is expected to pay its pro
rata share of actual well construction expenses, and all expenses to connect their

water lines to their assigned well.




WATER WELL AGREEMENT
(DRAFT)

This Water Well Agreement {hereinafter “Agreement”} is entered into by and
between the Timhbrshor Homeowners Association (hereinafter “Timbrshor” or
“Association”), and the various members of Timbrshor {(“Members”) who elect to
become part of its new system of water wells.

WITNESSETH

WHEREAS, on (insert date) Timbrshor approved a new water well plan ("Well
Plan") whereby all Members were afforded an opportunity to connect their unit
(“Unit”) to one of the {nine) community wells located on common property;

WHEREAS, the parties wish to define the terms under which Members may build
and operate a ground water well system on their Assigned Well (as defined below)
to serve their respective Units; and

NOW, THEREFORE, in consideration of the mutual promises herein set forth and for
other good and valuable consideration, the receipt and sufficiency of which is
hereby acknowledged, and subject to the conditions and upon the terms hereof, the
parties hereto hereby agree as follows:

1. WELLS- Pursuant to the Well Plan, 49 Units {three of which are double lots)
have been assigned to one of the {nine) community wells. Each of the wells is
identified on Attachment A appended hereto, and the various well
assignments are set forth on Attachment B appended hereto (all Units
assigned to a particular well are referred to as a “Well Group” or “Well
System”, and the well assigned to that group is referred to as the “Assigned

CWell.

2. EXCLUSIVE GROUND WATER SOURCE- Well assignments specified in
Paragraph 1 are the exclusive ground water connections for each of the
Units. Pursuant to the terms and conditions herein, each Unit shall have a
right to build and operate its Assigned Well to provide ground water to its
Unit. -

3. PURPQSE- It is the responsihility of each Well Group to construct, at their
cost and expense, a multi-family water system, including a groundwater well,
well casing, pump and controls at the locations for each well specified on
Attachment A. The cost of constructing, maintaining and operating such
multi-family well water system shall be paid for by each Well Group on a pro
rata basis; provided, however, if any Member opts not to join its Well Group
until after the applicable well system has been constructed (which could be
years or never), then such Member shall be responsible for paying a hook-up




fee equivalent to actual pro rata construction and maintenance costs from
inception of the system through the time of joining, plus interest at a rate of
(4%) per annum. Such payments shall be distributed, on a pro rata basis, to
the Voting Member(s) (as defined below) of the Well Group who paid to
construct the applicable “Well System”. It is specifically recognized that one
Unit may construct the applicable “Well System” in anticipation that other
Units may joln at a later date or never.

4, WATER LINES- Each Unit shall pay all costs, including water pipes, tanks and
meters, to connect its Unit to its Assigned Well.

5. GOVERNANCE- Each Unit that has paid its pro rata share of costs shall be a
full voting member of its Well Group {“Voting Member”} and entitled to
connect to its Assigned Well. At each annual meeting of the Association,
Voting Members of each Well Group shall elect a manager whose
responsibilities shall include but not be limited to: collecting funds, paying all
costs, overseeing maintenance of its Assigned Well, recommending
assessments; keeping a record of all actual construction and maintenance
costs; reporting such costs to the Association; and otherwise ensuring that
the Well Group is in compliance with all legal, regulatory and Association
requirements; provided, however, that it is understood and agreed that any
such costs and expenses shall not apply to a non-Voting Member.

6. HOA OVERSIGHT- All construction plans for Well Groups and unit water line
connections are subject to the prior review and approval of the Timbrshor
Board (hereinafter “THOA Board”)} or its designee. The purpose of such
review is to ensure that the applicable Assigned Well and associated water
lines are placed at the correct locations, and that they will not interfere with
the property rights of any other member.

7. CONTINUING RIGHTS and RECORDATION- This Agreement shall run with
the land and be binding upon and inure to the benefits of the heirs,
successors and assigns of all the parties hereto, including non-Voting
Members. Once the Well Plan and associated COSA are approved by the
applicable regulatory bodies, this Agreement shall be filed with Lake County.

8. COMPLIANCE- Each Well Group shall have a continuing obligation to comply
with all applicable governmental regulations and any associated rules and
regulations adopted by the Association.

9. EASEMENT- Each Well Group shall have an easement across the property of
its Voting Members to enable reasonable access for construction,
maintenance, operation and repair of the applicable Well System.

10. BREACH- In the event of a breach of this Agreement or significant failure of
any Well System, in addition to all other legal remedies, the Association shall
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STAMPED "M. CARSTENS 5!

- FOUND AS NOTED.

3 FOUND 2' BRASS CAP
FOUND PVC PIPE
FOUND PROPANE TANK

EXISTING BUILDING

EXISTING SOIL PROFILE
EXISTING CONTROL POINT

o
+
N (P) CHECK VALVE

(P) AIR RELEASE VALVE

(P) DRAINFIELD

[x(] (P) SEPTIC/DOSE TANK
M (P) ISOLATION GATE VALVE
(2] (F) SEPTIC

NOTE:

NOT ALL FEATURES SHOWN IN LEGEND AND SYMBOLS
APPEAR IN DRAWING.

REVISIONS

CscaiPTIon:

oaie,

DRAWNEY_NJF | APPROVED BY. KNH|

TIMBRSHOR PWS
WATER SYSTEM IMPROVEMENTS
TIMBRSHOR HOMEOWNERS ASSOCIATION

HAFFERMAN ENGINEERING, INC.
'ALLDRAWN AND WRITTEN INFORMATION

CONSENT OF HAFFERMAN
ENGINEERING, INC.

[DRAWING TITLE
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MONTANA DIGITAL ATLAS LAND USE CHARACTERISTICS MAP AND REPORT
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APPENDIX C

WELL LOGS
WELL LOCATIONS AND NEIGHBORING PROPERTIES MAP
WELL LOCATIONS WITH THOA SEPTIC SYSTEMS AND MIXING ZONES

REC GW FLOW AND GRADIENT DIRECTION, AND K VALUES

I 60 o Mircin,B.21 Kaisel, Monana 5991



10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:38:55 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: WOODAHL ROBERT L AND ARLENE R
GWIC Id: 77518

Section 1: Well Owner(s)

1) WOODAHL, ROBERT L. AND ARLENE R. (MAIL)
N/A

HELENA MT N/A [12/10/1970]

Section 2: Location

Township Range Section
23N 19W 7
County Geocode
LAKE
Latitude Longitude Geomethod
47.771329 -114.084181 TRS-SEC
Ground Surface Altitude Ground Surface Method
2952
Addition Block Lot

GOV'T1-2-7

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: CABLE
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Thursday, December 10, 1970

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To [Diameter|Thickness|Rating [Joint|Type
-2 40.2|6
There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Quarter Sections
SEY: NW'4

Section 7: Well Test Data

Total Depth: 180
Static Water Level: 20
Water Temperature:

Air Test *

25 gpm with

drill stem set at _ feet for 2 hours.

Time of recovery _ hours.
Recovery water level _ feet.
Pumping water level 94 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well

casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 0.5|TOPSOIL
0.5 10| TAN CLAY- ROCK AND BOULDERS.
10 53|GRAY ROCK
53 54 TAN AND BROWN ROCK
54 65|DARK GRAY ROCK
65 75|GRAY-GREEN ROCK
75 77|TAN AND BROWN ROCK
77 91|DARK GRAY ROCK
91 116 TAN-GREEN ROCK
116 117| TAN AND BROWN ROCK-IN ALTERNATE LAYERS.SEEPS
117 137|TAN-GREEN ROCK
137 142|TAN AND BROWN ROCK IN ALTERNATE LAYERS.SEEPS
142 150|BROKEN TAN & BROWN ROCK
150 153|TAN AND BROWN ROCK
153] 157|BROKEN TAN AND BROWN ROCK

Driller Certification

All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

License

Name:
Company: LIBERTY DRILLING & PUMP CO

Date Completed: 12/10/1970

No: WWC-52

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=77518
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10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

Site Name: WOODAHL ROBERT L AND ARLENE R
GWIC Id: 77518
Additional Lithology Records

From To Description
157 180|TAN AND BROWN ROCK

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=77518 2/2



10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:35:36 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: TURNER DON
GWIC Id: 143247

Section 1: Well Owner(s)

1) TURNER, DON (MAIL)

908 E GRIFFIN DR

BOZEMAN MT 59715 [05/11/1994]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7
County Geocode
LAKE
Latitude Longitude Geomethod Datum
47.769364 -114.08158 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot

5B

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Wednesday, May 11, 1994

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin
Wall Pressure

From|To |Diameter|Thickness|Rating [Joint|Type
-2 191]6 STEEL
163 [183]4 PVC
There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 23 |BENTONITE

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=143247

Section 7: Well Test Data

Total Depth: 283
Static Water Level: 8
Water Temperature:

Air Test *

_10 gpm with drill stem set at _ feet for 2.5 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 210 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 1|BLACK DIRT
1 23|GRAY SILTY CLAY & WATER
23 63|SAND & SILTY WATER
63 97|SAND & WATER
97| 107|SAND & WATER
107 164 |SAND & WATER
164 187|BROKEN GREENISH GRAY ROCK
187] 193JHARD GREEN & GRAY ROCK
193] 211JHARD GRAY ROCK
211 216JMEDIUM HARD GRAY ROCK W/SEAMS OF WHITE ROCK
216] 283|HARD FRACTURED GRAY ROCK W/SEEPS OF WATER

Driller Certification

All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:
Company: CASTLIO DRILLING
License No: WWC-46
Date Completed: 5/11/1994

7m






10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:36:22 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: METZ MONDELL
GWIC Id: 150667
DNRC Water Right: 93080

Section 1: Well Owner(s)

1) METZ, MONDELL (MAIL)
FINLEY PT

POLSON MT 59860 [11/22/1994]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 NWY: NEVa NWVa
County Geocode
LAKE
Latitude Longitude Geomethod
47.77624 -114.085482 TRS-SEC

Ground Surface Altitude Ground Surface Method
Addition Block Lot
FINLEY PT VILLA 2 1

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Tuesday, November 22, 1994

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
Casin

Wall Pressure
From|To |Diameter |Thickness |Rating Joint [Type
-1.5 |21 |6 STEEL
10 24014 PVC
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
200 |240)4 .02IN FACTORY
Annular Space (Seal/Grout/Packer)

Cont.

From|To |[Description |Fed?
0 19.5|BENTONITE

Datum
NAD83
Datum Date

Section 7: Well Test Data

Total Depth: 240
Static Water Level: 28
Water Temperature:

Air Test *

25 gpm with drill stem set at _ feet for 1.5 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level _150 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well

casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 2|CLAY
2 50|HARD GRAY ROCK
50 56|FIRM BRONW ROCK
56| 144|MEDIUM HARD DARY GRAY ROCK
144 153|HARD GRAY AND BROWN ROCK
1530 163 MEDIUM HARD FRACTURED BROWNISH GREEN ROCK
(1 GPM)
163] 224)MEDIUM HARD GRAY AND GREEN AND BROWN ROCK
224] 240|MEDIUM HARD BROKEN BROWN ROCK AND WATER

Driller Certification

All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:

Company: CASTLIO DRILLING
License No: WWC-46

Date Completed: 11/22/1994

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=150667
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10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

encountered. This report is compiled electronically from the contents of the Ground
Water Information Center (GWIC) database for this site. Acquiring water rights is the well
owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official
record of work done within the borehole and casing, and describes the amount of water

Return to menu
Plot this site in State Library Digital Atlas

Plot this site in Google Maps

Site Name: MCLAUGHLIN, WILLIAM
GWIC Id: 268468

Section 1: Well Owner(s)

1) MCLAUGHLIN, WILLIAM (MAIL)
34819 SNOWBERRY LANE
POLSON MT. 59860 [10/02/2012]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 NEY: SWY4
County Geocode
LAKE
Latitude Longitude Geomethod Datum
47.767399116 -114.0841814475 TRS-SEC NAD83

Ground Surface Altitude

Ground Surface Method

Datum Date

Section 7: Well Test Data

Total Depth: 345
Static Water Level: 60
Water Temperature:

Air Test *

25 gpm with drill stem set at _340 feet for _1_hours.

Time of recovery 0.9 hours.
Recovery water level 60 feet.
Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well

casing.
Addition Block Lot
FINLEY POINT VILLA SITE 3 Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
DOMESTIC (1) Geologic Source
IRRIGATION (2) .
Unassigned
Section 4: Type of Work From JTo _ |Description
Drilling Method: ROTARY 0 12|SOFT TAN ROCK
Status: NEW WELL 12 68|MEDIUM HARD GREEN AND BROWN ROCK
68 115|MEDIUM HARD BLACK AND BROWN ROCK
Section 5: Well Completion Date 115  121JFRACT. BLACK AND BROWN ROCK WITH WATER 5 GPM
Date well completed: Tuesday, October 2, 2012 121 241IMEDIUM HARD BLACK AND BROWN ROCK
. ) . 241 295|MEDIUM HARD GRAY AND BROWN ROCK
Section 6: Well Construction Detalls 295] 340[FRACT. GRAY AND BROWN ROCK WITH WATER 20 GPM
Borehole dimensions
- 340 345|MEDIUM HARD GRAY AND BROWN ROCK
From|To |Diameter
0]345 6
Casin
Wall Pressure
From|To |Diameter|Thickness|Rating [Joint Type
-2 43 |6 0.25 WELDED A53B STEEL
SOLVENT

25 3454 160.0 WELD PVC-SDR 21
Completion (Perf/Screen) Driller Certification

# of Size of All work performed and reported in this well log is in compliance with
From |To |Diameter [Openings Openings Description the Montana well construction standards. This report is true to the
305 [345 |4 80 1/8X6 SAW SLOTS best of my knowledge.
Annular Space (Seal/Grout/Packer) Name: BRAD FORMAN

Cont. Company: ALLWEST DRILLING INC

From|To|Description |Fed?
0 43|BENTONITE|Y

License No: WWC-571
Date Completed: 10/2/2012

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=268468
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10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the

Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:38:45 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: MCCORMICK, BILL AND BARBARA
GWIC Id: 148606
DNRC Water Right: 94427

Section 1: Well Owner(s)

1) MCCORMIC, BILL AND BARBARA (MAIL)
29 SNOWBERRY LN FINELY PT RT
POLSON MT 59860 [09/21/1994]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 SEY NWY4
County Geocode
LAKE
Latitude Longitude Geomethod Datum
47.771328616 -114.0841814475 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
FINELY POINT VILLA

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Wednesday, September 21, 1994

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To|Diameter|Thickness|Rating |Joint|Type
-1 206 STEEL
10 |21]4 PVC

There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?

0 20|BENTONITE

Section 7: Well Test Data

Total Depth: 210
Static Water Level: 18
Water Temperature:

Air Test *

40 gpm with drill stem set at _ feet for 1.5 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level _100 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well

casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400BELT - BELT SUPERGROUP

From |To Description
0 1|BLACK DIRT
1 175|HARD GRAY ROCK
175 177)FRACTURED GRAY & BROWN ROCK & WATER 6-7GPM
177] 205JHARD GRAY ROCK
205 207|FRACTURED GRAY & BROWN ROCK & WATER
207] 210JHARD GRAY ROCK

Driller Certification
All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:

Company: CASTLIO DRILLING
License No: WWC-551
Date Completed: 9/21/1994

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=148606

7m



10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:45:20 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: HERN ARDELL AND POMEROY LISSA
GWIC Id: 152788

Section 1: Well Owner(s)

1) POMEROY, LISSA (MAIL)
417 MINESINGER TRAIL
POLSON MT 59860 [06/20/1995]
2) HERN, ARDELL (MAIL)

417 MINESINGER TRAIL
POLSON MT 59860 [06/20/1995]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 NW?": NEYa SWY4
County Geocode
LAKE
Latitude Longitude Geomethod Datum
47.768381 -114.085482 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date
Addition Block Lot
FRIENDSHIPP VILLA 1

Section 3: Proposed Use of Water
DOMESTIC (1)
STOCKWATER (2)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Tuesday, June 20, 1995

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casing

Wall Pressure
From |To |Diameter |Thickness [Rating Joint |Type
-1.8 22516 STEEL
10 302 |4 PVC
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
263.8|302.2|4 3/8 DRILL HOLES
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?
0 22 BENTONITE

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=152788

Section 7: Well Test Data

Total Depth: 305
Static Water Level: 10.5
Water Temperature:

Air Test *

19 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 303 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 1|BLACK DIRT
1 12|TAN CLAY
12| 223|SOFT TO MODERATE GRAY ROCK
223|305 MODERATE TO HARD GRAY ROCK WITH LAYERS OF

SOFT TO MODERATE BROWN ROCK

Driller Certification

All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:
Company: LOCHNER
License No: WWC-62

Date Completed: 6/20/1995

7m



10/22/2019

Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the

Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:38:25 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Site Name: CANNON RICHARD & M.
GWIC Id: 77517

Section 1: Well Owner(s)

1) CANNON, RICHARD G AND MARJORIE R (MAIL)
3100 NETTIE

BUTTE MT 59701 [03/29/1985]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 SWYa SWYa NWVa
County Geocode
LAKE
Latitude Longitude Geomethod
47.7697 -114.0891 UNKNOWN

Ground Surface Altitude Ground Surface Method

Addition Block Lot

BORCHERS OF FINLEY POINT

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: AIR ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Friday, March 29, 1985

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.

Casin

Wall Pressure
From|To |Diameter|Thickness|Rating [Joint|Type
-2.4 |38.2|6
33 |403 |4 PVC
Completion (Perf/Screen)

# of Size of
From|To |Diameter|Openings|Openings|Description
323 |343)4 1/4X6 SLOTS

Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Datum
NAD27
Datum Date

GOV 3

Section 7: Well Test Data

Total Depth: 403
Static Water Level: 98
Water Temperature:

Air Test *

_15 gpm with drill stem set at _ feet for .3 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 300 feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well

casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 5|BLACK SOIL AND SCATTERED GRAVEL
5 40|GREEN-GRAY TO GRAY ROCK
40 71|BROWN- GREEN AND GRAY ROCK
71 80|DARK GRAY ROCK W/BROWN SEAMS
80 95|LIGHT TO DARK GRAY AND BROWN ROCK
95| 224|LIGHT TO DARK GRAY ROCK
224] 273|GREEN- BROWN AND GRAY ROCK
273] 280JGREEN AND GRAY ROCK
280] 285|LIGHT TO DARK GRAY ROCK
285] 294|GREEN-BROWN AND GRAY ROCK
204] 365 ORANGE-BROWN- GREEN AND GRAY ROCK W/WHITE
CLAY & CALCITE IN FRACTURES
365] 403|LIGHT TO DARK GRAY ROCK W/THIN BROWN SEAMS.

Driller Certification
All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:

Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52
Date Completed: 3/29/1985

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=77517&agency=mbmg&session=1010381&
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10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps

Ground Water Information Center (GWIC) database for this site. Acquiring water rights View scanned well log_(7/8/2009 2:31:07 PM)
is the well owner's responsibility and is NOT accomplished by the filing of this report.

Site Name: BISHOP LAURRY Section 7: Well Test Data
GWIC Id: 168825

Total Depth: 115

Section 1: Well Owner(s) Static Water Level: 55

1) BISHOP, LAURRY (MAIL) Water Temperature:

781 FINLEY POINT LN

POLSON MT 59860 [06/24/1998] Air Test *

Section 2: Location 50 gpm with drill stem set at _ feet for _1_hours.
Township Range Section Quarter Sections Time of recovery _ hours.

Recovery water level _ feet.

23N 19W 7 .
County Geocode Pumping water level 80 feet.
LAKE
Latitude Longitude Geomethod Datum  + pyring the well test the discharge rate shall be as uniform as
47.769364 -114.08158 TRS-SEC NAD83  possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude Ground Surface Method  Datum Date we/l. Sustainable yield does not include the reservoir of the well
casing.

Addition Block Lot
FINLEY POINT VILL (5 4 Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log
DOMESTIC (1)

Geologic Source

Section 4: Type of Work 400BELT - BELT SUPERGROUP

Drilling Method: ROTARY From |To _ |Description
Status: NEW WELL 0 13| TAN CLAY & GRAVEL
13 78]SOFT BROKEN BROWN ROCK
Section 5: Well Completion Date 78] 110JMED HARD GRAY ROCK
Date well completed: Wednesday, June 24, 1998 110] 115|FRACTURED BROWN & GRAY ROCK & WATER

Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter

0] 20 10
201115 6
Casin
Wall Pressure
From |To |Diameter |Thickness |Rating Joint |Type
-2 78 |6 STEEL
75 115 |4 PVC
Completion (Perf/Screen) - —
4 of Size of Driller Certification
From|To |Diameter|Openings |Openings |Description All work performed and repprted in this well I_og isin gompliance with
% l11sla 0.020 FACTORY SLOTTED the Montana well construction standards. This report is true to the
best of my knowledge.
Annular Space (Seal/Grout/Packer)
Cont. Name:
From|To|Description |[Fed? Company: CASTLIO DRILLING
0 20 IBENTONITE License No: WWC-46
Date Completed: 6/24/1998

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=168825&agency=mbmg&session=1010381& 17



10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps
Ground Water Information Center (GWIC) database for this site. Acquiring water rights View hydrograph for this site
is the well owner's responsibility and is NOT accomplished by the filing of this report. View field visits for this site

View water quality for this site
View scanned well log_(7/8/2009 2:45:29 PM)

Site Name: AMRINE, ROBERT Y.,SALLY H., AND BRUCE R. Section 7: Well Test Data
GWIC Id: 77520
DNRC Water Right: 73982 Total Depth: 324

Static Water Level: 26
Section 1: Well Owner(s) Water Temperature:
1) AMRINE, ROBERT Y AND SALLY H AND R BRUCE (MAIL)
687 FINLEY POINT RD Air Test *

POLSON MT 59860 [11/01/1988]
20 gpm with drill stem set at _ feet for 5 hours.

Section 2: Location Time of recovery _ hours.
Recovery water level _ feet.

Township Range Section Quarter Sections Pumping water level _feet
23N 19W 7 NWY. NWYa NEYVa SWYa - '
County Geocode
LAKE * During the well test the discharge rate shall be as uniform as
Latitude Longitude Geomethod Datum  hossible. This rate may or may not be the sustainable yield of the
47.7686 -114.0847 MAP NAD27  well. Sustainable yield does not include the reservoir of the well
Ground Surface Altitude Ground Surface Method Datum Date casing.
2920
Measuring Point Altitude MP Method Datum Date Applies Section 8: Remarks
2920 10/24/1996 USE 2 CRESCENT WRENCHES TO LOOSEN CAP SAMPLING PT -
Addition Block Lot HYDRANT 7 YDS W. OF WELL.
FRIENDSHIP VILLA GOV 2
Section 9: Well Log
Section 3: Proposed Use of Water Geologic Source
DOMESTIC (1) 400MCRB - MIDDLE BELT CARBONATE

From |To Description
0 0.5|TOPSOIL
0.5 17JGRAY ROCK

LIGHT TO DARK GRAY- GREEN-BROWN & GRAY-
BROWN ROCK IN ALTERNATE LAYERS

29 41JGRAY ROCK

GRAY AND GRAY-BRAOWN ROCK IN ALTERNATE
LAYERS

LIGHT TO DARK GRAY AND GRAY-BROWN ROCK IN

Section 4: Type of Work
Drilling Method: AIR ROTARY
Status: NEW WELL

17 29
Section 5: Well Completion Date

Date well completed: Tuesday, November 1, 1988

41 46
Section 6: Well Construction Details

'(I;r;r:r_i are no borehole dimensions assigned to this well. 46 79 ALTERNATE LAYERS.
i
BROWN- GREEN-BROWN & GRAY ROCK IN ALTERNATE

Wall Pressure 79 951 AYERS
From|To |Diameter|Thickness|Rating [Joint|Type %5 107ILIGHT TO DARK GRAY ROCK
-2.9 137.716 107l 121|FRACTURED GREEN-BROWN-YELLOW-BROWN & GRAY
24 324 |4 PVC ROCK IN ALTERNATE LAYERS. SEEP OF WATER.
Completion (Perf/Screen) 121 156|LIGHT TO DARK GRAY ROCK

# of Size of 1561 168|L/GHT TO DARK GRAY- GREEN-GRAY & GREEN-BROWN
From|To |Diameter|Openings|Openings|Description ROCK IN ALTERNATE LAYERS.
284 |304]4 1/4X4 SLOTS 168 192]GRAY ROCK
Annular Space (Seal/Grout/Packer) 192 248 LIGHT TO DARK GRAY ROCK & ORANGE-BROWN ROCK

Cont. IN ALTERNATE LAYERS

From|To |[Description Fed? 248l 263 GRAY- GREEN-GRAY & LIGHT BROWN ROCK IN
0 37.7{PURE CEMENT ALTERNATE LAYERS

263 275]GRAY ROCK
Driller Certification

All work performed and reported in this well log is in compliance with
the Montana well construction standards. This report is true to the
best of my knowledge.

Name:
Company: LIBERTY DRILLING & PUMP CO
License No: WWC-52

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=77520 1/3




10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019
Date Completed: 11/1/1988

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=77520 2/3



10/22/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

Site Name: AMRINE, ROBERT Y.,SALLY H., AND BRUCE R.
GWIC Id: 77520
Additional Lithology Records

From To Description
275 283|GRAY- GREEN-GRAY & YELLOW-BROWN ROCK IN ALTERNATE LAYERS
283 291|LIGHT TO MEDIUM GRAY ROCK
201 324 EE?E);’;JRED GRAY- GREEN-GRAY & YELLOW-BROWN ROCK IN ALTERNATE

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?agency=nris&gwicid=77520 3/3
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SCALE IN FEET

NOTES:

o

KATHRINE MCDONELL

POTENTIAL WELL LOCATIONS ARE BASED ON EXISTING SURVEY
INFORMATION PROVIDED BY TERRITORIAL LAND WORKS ~2010.

. ACTUAL FIELD LOCATION OF SEWER LINES AND/OR ADDITIONAL

SEPTIC TANKS NOT SHOWN MAY AFFECT THE SUITABILITY OF THE
LOCATIONS SHOWN.

. WELL LOCATIONS ARE BASED ON A 100 FT. SETBACK FROM

DRAINFIELDS AND 50 FT. SETBACK FROM SEALED COMPONENTS.

. PROPERTY LINES ARE APPROXIMATE AND MUST BE FIELD VERIFIED.
. MIXING ZONES SHOWN ARE SHOWN FOR DRAIN FIELD A, E AND F.

. DRAINFIELD C, AND D MIXING ZONE NON—DEGRADATION DOES NOT

APPLY AS ALL UNITS SERVED WERE ORIGINALLY APPROVED TO BE
CONNECTED TO COMMUNITY WASTEWATER SYSTEMS IN THE 1977

COSA OR THROUGH LAKE COUNTY SEPTIC PERMIT PRIOR TO 1993
m_-.._.m ARE IN THE LOCATION VERY NEAR THE ORIGINAL PERMITTED

CARA ANAM , mmmm_mmm
REVOCABLE TRUST LEAMILY |
| TRUST |

EXISTING WELL

WILLIAM MCLAUGHLIN

J |
SARITA AVERY I_<_ZO TRUST

TIM AND KIRSTEN ROSE

RANDA
MCALPIN

CONFEDERATED SALISH
AND KOOTENAI TRIBE

DANIEL AND CAROLE
NOVINSKI

PROPERTY BOUNDARY
ADJACENT PROPERTY BOUNDARY

(E) WATER SERVICE

(E) SEWER FORCE MAIN SERVICE

(E) GRAVEL ROAD

(E) CONCRETE

[E 3] ——— (P) INDIVIDUAL SEPTIC TANK AND LINE
(F) FORCEMAIN

— —Ss— — (F) GRAVITY SEWER SERVICE

SYMBOLS

(E) SEPTIC TANK
(E) DRAINFIELD

(E) WELL

(E) TELEPHONE JUNCTION BOX
(E) ELECTRICAL TRANSFORMER

W

1

EM (E) POWER METER
-O- (E) POWER POLE
(]

SET 5/8" X 24" REBAR WITH
STAMPED "M. CARSTENS 59-

Q@ FOUND AS NOTED.

B FOUND 2" BRASS CAP
FOUND P/C PIPE

FOUND PROPANE TANK

3 BUILDING
EXISTING SOIL PROFILE
EXISTING CONTROL POINT

(P) CHECK VALVE

(P) AIR RELEASE VALVE

wz#$ O

(P) DRAINFIELD

(P) SEPTIC/DOSE TANK
(P) ISOLATION GATE VALVE
(F) SEPTIC

oxf

NOTE:
NOT ALL FEATURES SHOWN IN LEGEND AND SYMBOLS
APPEAR IN DRAWING.

REVISIONS

CscaiTion:

T

3

TSN eS|

TIMBRSHOR WATER
SYSTEM DEVELOPMENT PLAN
TIMBRSHOR HOMEOWNERS ASSOCIATION

HAFFERMAN ENGINEERING, INC.

ENGINEERING, INC

[DRAWING TITLE

SCALE:
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APPENDIX D

MCCARTHY WATER QUALITY RESULTS,
REC WATER QUALITY RESULTS

ARMINE WATER QUALITY RESULTS

—rth AN BL21, Kalispell, Montana 59901



ANALYTICAL REPORT

Montana Environmental Laboratory LLC
1170 N. Meridian Rd., P.O. Box 8900, Kalispell, MT 59904-1900

Phone: 406-755-2131 Fax: 406-257-5359 www.melab.us

Dan Nelson
Hafferman Engineering PWS ID:
P.0O. Box 1891 Project: Timbrshr/McCarthy Res

Kalispell, MT 59903

Client Sample ID: Spigot - Center Rear of Home Lab ID: 1510514-01

Matrix: DRINKING WATER Collected: 11/02/2015 14:18 Received: 11/03/2015 8:40

Analyses Result Units RL MCL Method Prepared Analyzed Analyst

Nitrate 0.13 mg/L 0.01 10 E353.2 11/06/2015 14:01  GDM

Nitrate + Nitrite, Total 0.13 mg/L 0.01 10 E353.2 11/06/2015 14:01  GDM

Nitrite ND mg/L 0.01 1 E353.2 11/06/2015 14:01 GDM
MCL = Maximum Contaminant Limit ND = Not Detected MEL REVIEW:

RL = Reporting Limit Page 1 of 1






10/22/2019

Montana's Ground-Water Information Center (GWIC) | Analysis Report | V.11.2019

Ground-Water Information Center Water Quality Report

Report Date: 10/22/2019

Location Information

Site Name: AMRINE, ROBERT Y.,SALLY H., AND BRUCE R.

Compare to Water Quality Standards

Sample Id/Site Id: 1997Q0505 / 77520 Sample Date: 10/24/1996 12:00:00 PM
Location (TRS): 23N 19W 07 CABB Agency/Sampler: MBMG / SVM
Latitude/Longitude: 47° 46' 6" N 114° 5'4" W Field Number: 77520
Datum: NAD27 Lab Date: 4/21/1997
Altitude: 2920 Lab/Analyst: MBMG / TSH
County/State: LAKE / MT Sample Method/Handling: PUMPED / 4220
Site Type: WELL Procedure Type: DISSOLVED
Geology: 400MCRB Total Depth (ft): 324
USGS 7.5' Quad: BULL ISLAND 7 1/2' SWL-MP (ft): NR
PWS Id: Depth Water Enters (ft): 284
Project: GWCP02
Major Ion Results
mg/L meq/L mg/L meq/L
Calcium (Ca) 93.800 4.681 Bicarbonate (HCO3) 361.100 5.918
Magnesium (Mg) 19.500 1.605 Carbonate (CO3) 0.000 0.000
Sodium (Na) 7.100 0.309 Chloride (Cl) <.5 0.000
Potassium (K) 0.747 0.019 Sulfate (SO4) 7.300 0.152
Iron (Fe) 0.391 0.014 Nitrate (as N) <.25P 0.000
Manganese (Mn) 0.003 0.000 Fluoride (F) <1. 0.000
Silica (Si02) 18.400 Orthophosphate (as P) <.25 0.000
Total Cations 6.660 Total Anions 6.070
Trace Element Results (5i/L)
Aluminum (Al): <30. Cesium (Cs): NR Molybdenum (Mo): <10. Strontium (Sr): 161.000
Antimony (Sb): <2. Chromium (Cr): <2. Nickel (Ni):  3.800 Thallium (TI): NR
Arsenic (As): <1. Cobalt (Co): <2. Niobium (Nb): NR Thorium (Th): NR
Barium (Ba): 48.700 Copper (Cu): <2. Neodymium (Nd): NR Tin (Sn): NR
Beryllium (Be): <2. Gallium (Ga): NR Palladium (Pd): NR Titanium (Ti): <10.
Boron (B): <30. Lanthanum (La): NR Praseodymium (Pr): NR Tungsten (W): NR
Bromide (Br): <250. Lead (Pb): <2. Rubidium (Rb): NR Uranium (U): NR
Cadmium (Cd): <2. Lithium (Li): 15.000 Silver (Ag): <1. Vanadium (V): <5.
Cerium (Ce): NR Mercury (Hg): NR Selenium (Se): <1. Zinc (Zn): 939.000
Zirconium (Zr): <20.
Field Chemistry and Other Analytical Results
**Total Dissolved Solids (mg/L): 325.07 Field Hardness as CaCO3 (mg/L): NR Ammonia (mg/L): NR
**Sum of Diss. Constituents (mg/L): 508.24 Hardness as CaCO3: 314.48 T.P. Hydrocarbons (Ji/L): NR
Field Conductivity (Jhos): 524 Field Alkalinity as CaCO3 (mg/L): 336 PCP (J#/L):  NR
Lab Conductivity (%hos): 549 Alkalinity as CaCO3 (mg/L): 296.08 Phosphorus, TD (mg/L): NR
Field pH:  7.24 Ryznar Stability Index: 6.013 Field Nitrate (mg/L): NR
Lab pH: 8.1 Sodium Adsorption Ratio: 0.1718 Field Dissolved 02 (mg/L): NR
Water Temp (#5):  10.4 Langlier Saturation Index: 1.044 Field Chloride (mg/L):  NR
Air Temp (4]): NR Nitrite (mg/L as N): NR Field Redox (mV): 134.5
Nitrate + Nitrite (mg/L as N) NR Hydroxide (mg/L as OH): NR Lab, Dissolved Organic Carbon (mg/L): NR
Total Kjeldahl Nitrogen (mg/L as N) NR Lab, Dissolved Inorganic Carbon (mg/L): NR Lab, Total Organic Carbon (mg/L): NR
Total Nitrogen (mg/L as N) NR Acidity to 4.5 (mg/L CaCO3) NR Acidity to 8.3 (mg/L CaCO3) NR
As(III) (ug/L) NR As(V) (ug/L) NR Total Susp Solids (mg/L)  NR
Additional Parameters
Alkalinity Fld (CaCO3) 336.000 Phosphate T Dis (mg/L - P) L.2 Redox Potential (Mv) 134.500
Thallium Diss. (ug/L-Tl) L5
Sample Condition: CLEAR Notes

Field Remarks:
Lab Remarks:

Explanation: mg/L = milligrams per Liter; %i1/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Estimated quantity above detection limit
but below reporting limit; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard
additions; U = Undetected quantity below detection limit; * = Duplicate analysis not within control limits; ** = Sum of Dissolved Constituents is the sum
of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HCO3, CO3, S04, Cl, Si02, NO3, F) in mg/L. Total Dissolved Solids is reported as equivalent weight

of evaporation residue.
Disclaimer

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The
information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the accurate transmission of the data
to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material is retransmitted.

mbmggwic.mtech.edu/sqlserver/v11/reports/AnalysisReport.asp?sampleid=1997Q0505&agency=NRIS&session=1010381&reqby=P&

7
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APPENDIX E

PWS-5 REPORTS WITH THOA PWS SYSTEM MAPS
PWS-5 AR.M. RULE DEVIATION REQUESTS

WELL CONSTRUCTION STANDARDS

_orth RN, B-21, Kalispell, Montana 59901



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Metcalf Building 1520 East Sixth Avenue P.O. Box 200901 Helena, MT 59620-0901
PRELIMINARY ASSESSMENT WORKSHEET

Preliminary Assessment of Ground Water Sources that may be Under the Direct Influence of Surface Water

PWS System and Source Facility Information

PWS Name: TIMBERSHOR SUBDIVISION PWS PWS IDit:
(MTO000nnnn)
. . Population
Type (C, NTNC,NC):  TNC County: LAKE Served: 0
- SDWIS
Source Facility 00 weLL 4 Facility ID: Date: 1012519
Name: (WL00n,SP00n,IG00n) (midyy)

COMPUTE PA SCORE Mark (X) ONE option that applies and enter option index pts at right

Points

A. TYPE OF STRUCTURE

Spring (40) Horizontal Well (40) ____ Well (0) X

(=

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION: History or
suspected outbreak of Giardia, or other pathogenic organisms associated with surface
water, with current system configuration.

Yes (40) No (0)X

(=

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION:

I) Record of acute (boil order or fecal positive sample) MCL violations of the Total Coliform
Rule during the last 3 years. Number of violations:

None (0) X One (5)____ Two (10) ___ Three (15) ____

(=

II) Record of non-acute (two coliform positive samples in one month) MCL violations of the
Total Coliform Rule during the last 3 years. Number of violations:

Turbidity Complaints
(DEQ verified) (5)

None or One (0) X Two (5) ___ | Three (10) ___

(=

D. HYDROLOGICAL FEATURES: Horizontal distance between surface water & source.

>250 ft (0)450 | 175-250ft (10) __ | 100- 174 ft (20) __ | <100 ft (40) ___

(=

E. WELL SEAL: Poorly constructed well (uncased, or annular space not sealed to depth of
at least 18 feet below land surface), or casing construction is unknown.

Yes (15) No (0)X

1=}

F. WELL INTAKE CONSTRUCTION: In wells tapping unconfined or semi-confined
aquifers, the depth below land surface to top of perforated interval or screen is:

>100 ft (0) X | 50-100 ft (5) ___ | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) __

1=}

G. STATIC WATER LEVEL: In wells tapping unconfined or semi-confined aquifers, the
depth to static water level below land surface is:

>100 ft (0) ___ | 50-100 ft (5) 100 | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) ___

I

H. WELL CAP CONSTRUCTION: Poor sanitary seal, or seal without acceptable material.

Yes (15) No (0) X

(=

TOTAL PA SCORE (Right click in cell to right and select Update Field.)

I

Continued other side ...




PRELIMINARY ASSESSMENT WORKSHEET (continued)

=

PRELIMINARY ASSESSMENT DETERMINATION Mark (X) ONE

1. PASS: Source is not under the direct influence of surface water. X

FAIL: Well must undergo further GWUDISW analysis.

FAIL: Spring, must undergo further GWUDISW analysis.

Eal B ol I

FAIL: Well or horizontal well less than 100 feet from surface water, must undergo further
GWUDISW analysis. —_—

i

FAIL: Well will PASS if well construction deficiencies (section E or F) are repaired.

6. FAIL: Well may PASS if well construction details (section E, F, or G) become available.

ANALYST INFORMATION AND COMMENTS

NAME: KURTIS M. HAFFERMAN P.E. - HAFFERMAN ENGINEERING

AFFILIATION: THOA PROJECT ENGINEER

COMMENTS

WELL 4 DEVELOPMENT IS BASED ON A NEARBY WELL, THE WELL LOG DEVELOPED ON MARCH 29, 1985
BY RICHARD CANNON, GWIC WELL LOG 77517. THE WELL WAS DRILLED BY LIBERTY DRILLING, ONE OF
THE MORE REPUTABLE DRILLING OPERATIONS IN THE AREA SO THE WELL LOG IS ASSUMED TO BE
ACCURATE.

GROUNDWATER WAS ENCOUNTERED NEAR 323 FT. BGS AND THE STATIC WATER LEVEL IS 98 FT BGS.
BECAUSE OF THE LACK OF WATER BEARING LAYERS UNTIL ENCOUNTERING WATER WELL BELOW
GROUND SURFACE. IT IS ASSUMED THE AQUIFER IS CONFINED UNDER NUMEROUS OVER LAYING
BEDROCK LAYERS.

WATER QUALITY WAS TESTED IN NOVEMEBR 2015 AND THE NITRATE CONCENTRATION WAS 0.13 MG/L. |

WELL ELEVATIONS FOR WELL 4 AND WATER QUALITY RESULTS ARE INTERPOLATED FROM THE CANNON
WELL LOG.

THE WELL CONTROL ZONE FOR WELL 4 CROSS ONTO A NEIGHBORING PROPERTY. THE SOUTH
NEIGHBOR WILLIAM MCLAUGHLIN, REFUSED TO SIGN THE WCZ AGREEMENT. A DEVIATION FROM THE
FULL 100 FT. WCZ IS REQUESTED. THE PROPOSED DEVIATION IS ATTACHED. PLANS AND
SPECIFICATIONS FOR THE WELL CONSTRUCTION TO INCLUDE A MANMADE BARRIER OF CEMENT
GROUNT IS ALSO ATTACHED.

Electronic Entry Instructions: Open the WORD document template (DOT) as a WORD document (DOC) with an appropriate
name and location. The document is protected from all edits other than form entry. Enter the requested information in the form
fields and tab forward between fields. All character entries will be converted to upper case. In the Compute PA Score table for
questions A through H, mark with an X the one option which applies to each, then enter the score corresponding to that option in
the field to the right under the Points column. When scores A-H have been entered right click on the Total PA Score field and
select Update Field. The total score will be computed. Select the PA Determination option by marking with an X. Fill out the
Analyst Information and Comments table. Save the document with your entries.




PUBLIC WATER SUPPLY DEVIATION REQUEST

Project Name: Timbrshor Subdivision WELL #4

EQ
Engineer Name: Kurtis M. Hafferman, P.E.
Circular: DEQ-3 Standards for Small Water Systems

STANDARD: EXISTING STANDARD: Circular DEQ -3 Standards for Small Water Systems, August 8, 2014
Edition,

Chapter 3 — Source Development, 3.2.3.2 Continued protection, Continued protection of the well site from potential sources of
contamination must be provided either through zoning, easements, deed notices, leasing, or other means acceptable to MDEQ.
Easements and deed notices must be filed with the County Clerk and Recorders Office. Such protection must extend for at
least 100-foot radius around the well (well isolation zone). In addition, separation distances between proposed wells and
potential sources of contamination must be defined and justified by the applicant in accordance with Section 1.1.6 of this
circular. The well isolation zone of a proposed or existing well may not be in a groundwater mixing zone as defined by ARM
17.30.517 and also may not include easements that would conflict with the proposed use. Fencing of the site may be required
by MDEQ.

PROPOSED STANDARD:
Chapter 3 — Source Development, Section 3.2.3.2 Continued Protection

3.2.3.2 Continued protection of the well site from potential sources of contamination must be provided either through zoning,
easements, deed notices, leasing, or other means acceptable to MDEQ. Easements and deed notices must be filed with the
County Clerk and Recorders Office. Such protection, where possible, must extend for at least 100-foot radius around the well
(well isolation zone). In addition, separation distances between proposed wells and potential sources of contamination must be
defined and justified by the applicant in accordance with Section 1.1.6 of this circular. The well isolation zone of a proposed or
existing well may not be in a groundwater mixing zone as defined by ARM 17.30.517 and also may not include easements that
would conflict with the proposed use. Fencing of the site may be required by MDEQ.

3.2.3.2.1 Exceptions; when a new well is proposed and when the MDEQ has been consulted about well locations and the well
isolation zone extends beyond the property-line on which the well is proposed, a deviation from Chapter 3 Source
Development, Section 3.2.3.2 Continued Protection, can be granted to the required 100-foot radius well protection zone and/or
the configuration of the zone if;

1. The proposed well location has been approved by MDEQ,

2. There are no sources of potential contamination; sewer lines, septic tanks, drain fields, mixing zones, holding tanks,
and any structures used to covey or retain industrial, storm, or sanitary waste, state or federal highway rights-of-way,
and any other sources of potential contamination as described in Chapter 3 Source Development, Section 1.1.6 (d)
within the well isolation zone,

3. The well lies up-gradient from that portion of the well isolation zone in which the deviation is being requested, And

All efforts to change zoning, acquire an easement, deed notice, lease or other means acceptable by MDEQ have been
exhausted and no agreement can be reached with the owners of the property(s) impacted by the well isolation zone of
the proposed well.

JUSTIFICATION: attach additional information as necessary

The Timbrshor Subdivision has been determined to have 13 existing units that are using water from a COSA non-compliant
water system. During development from 1977 until 2009, units could be constructed within the Timbrshor Subdivision and
were not prevented from installing COSA non-compliant individual or multi-user surface water diversions from Flathead Lake
for domestic water use. In 2003 Lake County informed the developer, Borchers of Finley Point and the Timbrshor Subdivision
Homeowners Association (THOA) that new unit construction would not be permitted until a COSA compliant wastewater
treatment system (WWTS) was installed. The County acknowledged that there was also a COSA non-complaint water system
that was installed but, acknowledging that any issues with water rights associated to subdivision would be involved in the
CSKT water right compact, instructed the developer and the THOA to proceed with the WWTS plans, approvals and
construction.

As soon as the costs of the WWTS were known and assessed, the developer filed for bankruptcy and the Timbrshor






ELECTRICAL JUNCTION.
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SPECIFICATIONS

2" GAL. WATER SUPPLY

STATIC WATER LEVEL
DROP LINE

4 INCH SUBMERSIBLE
PUNP, FRANKLIN 15 GPM
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AND ENGINEER RECOMMENDATIONS.

THOA PWS WELL 4, 5, 6, 8, AND 9 CONSTRUCTION DETAIL
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MCCARTHY WELL SEAL RECONSTRUCTION DETAIL

SCALE: NTS
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MCCARTHY (CANNON) WELL LOG DETAIL

PWS MACCARTHY WELL

SCALE - NTS.

REVISIONS
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SECTION 7, T.23N., R19W. .M, M. FLATHEAD COUNTY. MONTANA

TIMBRSHOR HOA
WATER SYSTEM IMPROVEMENTS
THE TIMBRSHOR HOA

ENGINEERING INC.
ALLDRAWN AND WRITTEN INFORMATION

CONSENT OF BILLUAYER & HAFFERMAN,
INC.

[T |
WELL DETALS
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WELL 4
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HAFFERMAN ENGINEERING, INC.
P.0. BOX 1891
H KALISPELL, MT 59901-1891
I PHONE: 406-257-8708
FAX: 406-257-8710

EMAIL: info@billmayer.com
ONLINE: www.billmayer.com

COPYRIGHT © 2018

HAFFERMAN ENGINEERING, INC.

ALL DRAWN AND WRITTEN INFORMATION APPEARING HERE-IN IS AND
SHALL REMAIN THE PROPERTY OF HAFFERMAN ENGINEERING, INC. AND
AS SUCH SHALL NOT BE DUPLICATED IN ANY FORM, DISCLOSED OR
OTHERWISE USED WITHOUT THE EXPRESS WRITTEN CONSENT OF
HAFFERMAN ENGINEERING, INC.

DRAWING TITLE:

TIMBRSHOR WELL 4 PROTECTION ZONE

FOR

TIMBRSHOR HOA

SECTION 7
T23N, R 19W, PM, M., LAKE COUNTY, MONTANA
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Metcalf Building 1520 East Sixth Avenue P.O. Box 200901 Helena, MT 59620-0901
PRELIMINARY ASSESSMENT WORKSHEET

Preliminary Assessment of Ground Water Sources that may be Under the Direct Influence of Surface Water

PWS System and Source Facility Information

PWS Name: TIMBERSHOR SUBDIVISION PWS PWS IDit:
(MTO000nnnn)
. . Population
Type (C, NTNC,NC):  TNC County: LAKE Frocl: [
- SDWIS
Source Facility 100 weLL 5 Facility ID: Date: 1012519
Name: (WL00n,SP00n,IG00n) (midyy)

COMPUTE PA SCORE Mark (X) ONE option that applies and enter option index pts at right

Points

A. TYPE OF STRUCTURE

Spring (40) Horizontal Well (40) ____ Well (0) X

(=

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION: History or
suspected outbreak of Giardia, or other pathogenic organisms associated with surface
water, with current system configuration.

Yes (40) No (0)X

(=

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION:

I) Record of acute (boil order or fecal positive sample) MCL violations of the Total Coliform
Rule during the last 3 years. Number of violations:

None (0) X One (5)____ Two (10) ___ Three (15) ____

(=

II) Record of non-acute (two coliform positive samples in one month) MCL violations of the
Total Coliform Rule during the last 3 years. Number of violations:

Turbidity Complaints
(DEQ verified) (5)

None or One (0) X Two (5) ___ | Three (10) ___

(=

D. HYDROLOGICAL FEATURES: Horizontal distance between surface water & source.

>250 ft (0)450 | 175-250ft (10) __ | 100- 174 ft (20) __ | <100 ft (40) ___

(=

E. WELL SEAL: Poorly constructed well (uncased, or annular space not sealed to depth of
at least 18 feet below land surface), or casing construction is unknown.

Yes (15) No (0)X

1=}

F. WELL INTAKE CONSTRUCTION: In wells tapping unconfined or semi-confined
aquifers, the depth below land surface to top of perforated interval or screen is:

>100 ft (0) X | 50-100 ft (5) ___ | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) __

1=}

G. STATIC WATER LEVEL: In wells tapping unconfined or semi-confined aquifers, the
depth to static water level below land surface is:

>100 ft (0) ___ | 50-100 ft (5)80 | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) ___

I

H. WELL CAP CONSTRUCTION: Poor sanitary seal, or seal without acceptable material.

Yes (15) No (0) X

(=

TOTAL PA SCORE (Right click in cell to right and select Update Field.)

I

Continued other side ...




PRELIMINARY ASSESSMENT WORKSHEET (continued)

=

PRELIMINARY ASSESSMENT DETERMINATION Mark (X) ONE

1. PASS: Source is not under the direct influence of surface water. X

FAIL: Well must undergo further GWUDISW analysis.

FAIL: Spring, must undergo further GWUDISW analysis.

Eal B ol I

FAIL: Well or horizontal well less than 100 feet from surface water, must undergo further
GWUDISW analysis. —_—

i

FAIL: Well will PASS if well construction deficiencies (section E or F) are repaired.

6. FAIL: Well may PASS if well construction details (section E, F, or G) become available.

ANALYST INFORMATION AND COMMENTS

NAME: KURTIS M. HAFFERMAN P.E. - HAFFERMAN ENGINEERING

AFFILIATION: THOA PROJECT ENGINEER

COMMENTS

WELL 5 DEVELOPMENT IS BASED ON A INTERPOLATION BETWEEN TWO NEARBY WELLS BASED ON
DISTANCE AND ELEVATION. THE WELLS ARE THE RICHARD CANNON, GWIC WELL LOG 77517 AND THE
LAURRY BISHOP WELL LOG, GWIC 168825 . THE CANNON WELL WAS DRILLED BY LIBERTY DRILLING, ONE
OF THE MORE REPUTABLE DRILLING OPERATIONS IN THE AREA SO THE WELL LOG IS ASSUMED TO BE
ACCURATE. THE BISHOP WELL WAS DRILL BY CASTILO DRILLING, ANOTHER LOCAL, LONG STANDING
DRILLER WITH A GOOD REPUTATION AND THE WELL LOG IS ASSUMED TO BE ACCURATE.

GROUNDWATER IN CANNON WAS ENCOUNTERED NEAR 403 FT. BGS AND THE STATIC WATER LEVEL IS
98 FT BGS. GROUNDWATER IN BISHOP WAS ENCOUNTERED AT 110 FT. BGS AND THE SWL IS 55 FT BGS.
BECAUSE OF THE LACK OF WATER BEARING LAYERS UNTIL ENCOUNTERING WATER, WELL BELOW
GROUND SURFACE, IT IS ASSUMED THE AQUIFER IS CONFINED UNDER NUMEROUS OVER LAYING
BEDROCK LAYERS. GROUNDWATER IN WELL 5 IS ANTICIPATED TO BE NEAR TO 80 FT BGS WITH A TOTAL
DEPTH NEAR TO 182 FT BGS.

WATER QUALITY WAS TESTED IN THE CANNON WELL ON NOVEMEBR 2015 AND THE NITRATE
CONCENTRATION WAS 0.13 MGI/L.

THE WELL CONTROL ZONE FOR WELL 5 CROSSES ONTO A NEIGHBORING PROPERTY. THE SOUTH
NEIGHBOR TIM AND KIRSTEN ROSE, REFUSED TO SIGN THE WCZ AGREEMENT. A DEVIATION FROM THE
FULL 100 FT. WCZ IS REQUESTED. THE PROPOSED DEVIATION IS ATTACHED. PLANS AND
SPECIFICATIONS FOR THE WELL CONSTRUCTION TO INCLUDE A MANMADE BARRIER OF NEAT CEMENT
GROUNT IS ALSO ATTACHED.

Electronic Entry Instructions: Open the WORD document template (DOT) as a WORD document (DOC) with an appropriate
name and location. The document is protected from all edits other than form entry. Enter the requested information in the form
fields and tab forward between fields. All character entries will be converted to upper case. In the Compute PA Score table for
questions A through H, mark with an X the one option which applies to each, then enter the score corresponding to that option in
the field to the right under the Points column. When scores A-H have been entered right click on the Total PA Score field and
select Update Field. The total score will be computed. Select the PA Determination option by marking with an X. Fill out the
Analyst Information and Comments table. Save the document with your entries.




PUBLIC WATER SUPPLY DEVIATION REQUEST

Project Name: Timbrshor Subdivision Well 5

EQ
Engineer Name: Kurtis M. Hafferman, P.E.
Circular: DEQ-3 Standards for Small Water Systems

STANDARD: EXISTING STANDARD: Circular DEQ -3 Standards for Small Water Systems, August 8, 2014
Edition,

Chapter 3 — Source Development, 3.2.3.2 Continued protection, Continued protection of the well site from potential sources of
contamination must be provided either through zoning, easements, deed notices, leasing, or other means acceptable to MDEQ.
Easements and deed notices must be filed with the County Clerk and Recorders Office. Such protection must extend for at
least 100-foot radius around the well (well isolation zone). In addition, separation distances between proposed wells and
potential sources of contamination must be defined and justified by the applicant in accordance with Section 1.1.6 of this
circular. The well isolation zone of a proposed or existing well may not be in a groundwater mixing zone as defined by ARM
17.30.517 and also may not include easements that would conflict with the proposed use. Fencing of the site may be required
by MDEQ.

PROPOSED STANDARD:
Chapter 3 — Source Development, Section 3.2.3.2 Continued Protection

3.2.3.2 Continued protection of the well site from potential sources of contamination must be provided either through zoning,
easements, deed notices, leasing, or other means acceptable to MDEQ. Easements and deed notices must be filed with the
County Clerk and Recorders Office. Such protection, where possible, must extend for at least 100-foot radius around the well
(well isolation zone). In addition, separation distances between proposed wells and potential sources of contamination must be
defined and justified by the applicant in accordance with Section 1.1.6 of this circular. The well isolation zone of a proposed or
existing well may not be in a groundwater mixing zone as defined by ARM 17.30.517 and also may not include easements that
would conflict with the proposed use. Fencing of the site may be required by MDEQ.

3.2.3.2.1 Exceptions; when a new well is proposed and when the MDEQ has been consulted about well locations and the well
isolation zone extends beyond the property-line on which the well is proposed, a deviation from Chapter 3 Source
Development, Section 3.2.3.2 Continued Protection, can be granted to the required 100-foot radius well protection zone and/or
the configuration of the zone if;

1. The proposed well location has been approved by MDEQ,

2. There are no sources of potential contamination; sewer lines, septic tanks, drain fields, mixing zones, holding tanks,
and any structures used to covey or retain industrial, storm, or sanitary waste, state or federal highway rights-of-way,
and any other sources of potential contamination as described in Chapter 3 Source Development, Section 1.1.6 (d)
within the well isolation zone,

3. The well lies up-gradient from that portion of the well isolation zone in which the deviation is being requested, And

All efforts to change zoning, acquire an easement, deed notice, lease or other means acceptable by MDEQ have been
exhausted and no agreement can be reached with the owners of the property(s) impacted by the well isolation zone of
the proposed well.

JUSTIFICATION: attach additional information as necessary

The Timbrshor Subdivision has been determined to have 13 existing units that are using water from a COSA non-compliant
water system. During development from 1977 until 2009, units could be constructed within the Timbrshor Subdivision and
were not prevented from installing COSA non-compliant individual or multi-user surface water diversions from Flathead Lake
for domestic water use. In 2003 Lake County informed the developer, Borchers of Finley Point and the Timbrshor Subdivision
Homeowners Association (THOA) that new unit construction would not be permitted until a COSA compliant wastewater
treatment system (WWTS) was installed. The County acknowledged that there was also a COSA non-complaint water system
that was installed but, acknowledging that any issues with water rights associated to subdivision would be involved in the
CSKT water right compact, instructed the developer and the THOA to proceed with the WWTS plans, approvals and
construction.

As soon as the costs of the WWTS were known and assessed, the developer filed for bankruptcy and the Timbrshor






ELECTRICAL JUNCTION.
BOX AND CONDUIT

+/-400"

SPECIFICATIONS

2" GAL. WATER SUPPLY

STATIC WATER LEVEL
DROP LINE

4 INCH SUBMERSIBLE
PUNP, FRANKLIN 15 GPM
DISCHARGE OR APPROVED
EQUAL. THE PUNP SHALL

~
—

6 INCH SCH BD PVC PIPE WITH

PINNED CONNECTIONS, TO FULL 4 BE SET BETWEEN

DEPTH BGS MINNUN WITH WELL 300FT-350FT
CASING PER ARM. 38.21.640, H g_.!uuwp!;m%moi
6-1/8" 0D

WALL THICKNESS = 0.250"

PUNP_NOTOR FRANKLIN
| T EECmIC or APPROVED
EQUAL, 5 HP 230 VOLT,

3-PHASE

NOTE:
1. CENTERING GUIDES SHALL BE

1. CENTERING GUIDES.

2 THE SUBMERSIBLE PUMP MUST
BE ABLE TO SUPPLY A NAXIMUM
FLOW OF 25 GPM_AT A TOTAL

MINNUN FLOW OF 15 GPN. A PUMP
SUBMITTAL SHALL BE MADE TO THE
PROJECT ENGINEER AND APPROVED
PRIOR TO INSTALLATION.

WELL SCREEN
F&l JOHNSON STAINLESS STEEL VEE—WIRE
APPROXIMATE SCREEN LENGTH = 20LF
WITH O.1IN SLOTS. SEE NOTE 3.

TELESCOPE SCREEN OR APPROVED EQUAL.

AND ENGINEER RECOMMENDATIONS.

THOA PWS WELL 4, 5, 6, 8, AND 9 CONSTRUCTION DETAIL

DYNANIC HEAD OF 345 FEET AND A

3. FINAL SCREEN OPENING SIZE AND

SCALE: NTS,
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— SHAPE EXISTING GRADE
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PIPE WATER SUPPLY LNE =
7 y
J / T
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100 0.C.
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VALVE DIRECTLY
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CENTERING GUIDES TD
> BE PLACED PER
MANUFACTURER'S

ITED CAP REPALCE AS NEEDED

2
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MCCARTHY WELL SEAL RECONSTRUCTION DETAIL

SCALE: NTS
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Metcalf Building 1520 East Sixth Avenue P.O. Box 200901 Helena, MT 59620-0901
PRELIMINARY ASSESSMENT WORKSHEET

Preliminary Assessment of Ground Water Sources that may be Under the Direct Influence of Surface Water

PWS System and Source Facility Information

PWS Name: TIMBERSHOR SUBDIVISION PWS PWS IDit:
(MTO000nnnn)
. . Population
Type (C, NTNC,NC):  TNC County: LAKE i 20
- SDWIS
Source Facility 100 weLL 6 Facility ID: Date:  g/512019
Name: (WL00n,SP00n,IG00n) (midyy)

COMPUTE PA SCORE Mark (X) ONE option that applies and enter option index pts at right

Points

A. TYPE OF STRUCTURE

Spring (40) Horizontal Well (40) ____ Well (0) X

(=

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION: History or
suspected outbreak of Giardia, or other pathogenic organisms associated with surface
water, with current system configuration.

Yes (40) No (0)X

(=

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION:

I) Record of acute (boil order or fecal positive sample) MCL violations of the Total Coliform
Rule during the last 3 years. Number of violations:

None (0) X One (5)____ Two (10) ___ Three (15) ____

(=

II) Record of non-acute (two coliform positive samples in one month) MCL violations of the
Total Coliform Rule during the last 3 years. Number of violations:

Turbidity Complaints
(DEQ verified) (5)

None or One (0) X Two (5) ___ | Three (10) ___

(=

D. HYDROLOGICAL FEATURES: Horizontal distance between surface water & source.

>250 ft (0)340 | 175-250ft (10) __ | 100- 174 ft (20) __ | <100 ft (40) __

(=

E. WELL SEAL: Poorly constructed well (uncased, or annular space not sealed to depth of
at least 18 feet below land surface), or casing construction is unknown.

Yes (15) No (0)X

1=}

F. WELL INTAKE CONSTRUCTION: In wells tapping unconfined or semi-confined
aquifers, the depth below land surface to top of perforated interval or screen is:

>100 ft (0) X | 50-100 ft (5) ___ | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) __

1=}

G. STATIC WATER LEVEL: In wells tapping unconfined or semi-confined aquifers, the
depth to static water level below land surface is:

>100 ft (0) ___ | 50-100 ft (5)55 | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) ___

I

H. WELL CAP CONSTRUCTION: Poor sanitary seal, or seal without acceptable material.

Yes (15) No (0) X

(=

TOTAL PA SCORE (Right click in cell to right and select Update Field.)

I

Continued other side ...




PRELIMINARY ASSESSMENT WORKSHEET (continued)

=

PRELIMINARY ASSESSMENT DETERMINATION Mark (X) ONE

1. PASS: Source is not under the direct influence of surface water. X

FAIL: Well must undergo further GWUDISW analysis.

FAIL: Spring, must undergo further GWUDISW analysis.

Eal B ol I

FAIL: Well or horizontal well less than 100 feet from surface water, must undergo further
GWUDISW analysis. —_—

i

FAIL: Well will PASS if well construction deficiencies (section E or F) are repaired.

6. FAIL: Well may PASS if well construction details (section E, F, or G) become available.

ANALYST INFORMATION AND COMMENTS

NAME: KURTIS M. HAFFERMAN P.E. - HAFFERMAN ENGINEERING

AFFILIATION: THOA PROJECT ENGINEER

COMMENTS

WELL 6 DEVELOPMENT IS BASED ON A INTERPOLATION OF THE NEARBY LAURRY BISHOP WELL LOG,
GWIC 168825 . THE BISHOP WELL WAS DRILL BY CASTILO DRILLING, ANOTHER LOCAL, LONG STANDING
DRILLER WITH A GOOD REPUTATION AND THE WELL LOG IS ASSUMED TO BE ACCURATE.

GROUNDWATER IN BISHOP WAS ENCOUNTERED AT 110 FT. BGS AND THE SWL IS 55 FT BGS. BECAUSE
OF THE LACK OF WATER BEARING LAYERS UNTIL ENCOUNTERING WATER, WELL BELOW GROUND
SURFACE, IT IS ASSUMED THE AQUIFER IS CONFINED UNDER NUMEROUS OVER LAYING BEDROCK
LAYERS. GROUNDWATER IN WELL 6 IS ANTICIPATED TO BE NEAR TO 50 FT BGS WITH A TOTAL DEPTH
NEAR TO 115 FT BGS.

WATER QUALITY WAS TESTED IN THE CANNON WELL ON NOVEMEBR 2015 AND THE NITRATE
CONCENTRATION WAS 0.13 MG/L. THE BISHOP WELL IS ANTICPATED TO HAVE NEARLY THE SAME
WATER QUALITY.

THE WELL CONTROL ZONE FOR WELL 5 IS ENTIRLEY CONTAINED ON THE NOVISNSKI PROPERTY.
NOVINSKI HAS AGREED TO A WCZ, AN EASMENT AND RIGHT OF WAY FOR ACCESS. PLANS AND
SPECIFICATIONS FOR THE WELL CONSTRUCTION TO INCLUDE A STANDARD BENTONTITE GROUNT IS
ALSO ATTACHED.

Electronic Entry Instructions: Open the WORD document template (DOT) as a WORD document (DOC) with an appropriate
name and location. The document is protected from all edits other than form entry. Enter the requested information in the form
fields and tab forward between fields. All character entries will be converted to upper case. In the Compute PA Score table for
questions A through H, mark with an X the one option which applies to each, then enter the score corresponding to that option in
the field to the right under the Points column. When scores A-H have been entered right click on the Total PA Score field and
select Update Field. The total score will be computed. Select the PA Determination option by marking with an X. Fill out the
Analyst Information and Comments table. Save the document with your entries.




ELECTRICAL JUNCTION.
BOX AND CONDUIT

+/-400"

SPECIFICATIONS

2" GAL. WATER SUPPLY

STATIC WATER LEVEL
DROP LINE

4 INCH SUBMERSIBLE
PUNP, FRANKLIN 15 GPM
DISCHARGE OR APPROVED
EQUAL. THE PUNP SHALL

~
—

6 INCH SCH BD PVC PIPE WITH

PINNED CONNECTIONS, TO FULL 4 BE SET BETWEEN

DEPTH BGS MINNUN WITH WELL 300FT-350FT
CASING PER ARM. 38.21.640, H g_.!uuwp!;m%moi
6-1/8" 0D

WALL THICKNESS = 0.250"

PUNP_NOTOR FRANKLIN
| T EECmIC or APPROVED
EQUAL, 5 HP 230 VOLT,

3-PHASE

NOTE:
1. CENTERING GUIDES SHALL BE

1. CENTERING GUIDES.

2 THE SUBMERSIBLE PUMP MUST
BE ABLE TO SUPPLY A NAXIMUM
FLOW OF 25 GPM_AT A TOTAL

MINNUN FLOW OF 15 GPN. A PUMP
SUBMITTAL SHALL BE MADE TO THE
PROJECT ENGINEER AND APPROVED
PRIOR TO INSTALLATION.

WELL SCREEN
F&l JOHNSON STAINLESS STEEL VEE—WIRE
APPROXIMATE SCREEN LENGTH = 20LF
WITH O.1IN SLOTS. SEE NOTE 3.

TELESCOPE SCREEN OR APPROVED EQUAL.

AND ENGINEER RECOMMENDATIONS.

THOA PWS WELL 4, 5, 6, 8, AND 9 CONSTRUCTION DETAIL

DYNANIC HEAD OF 345 FEET AND A

3. FINAL SCREEN OPENING SIZE AND

SCALE: NTS,
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MCCARTHY WELL SEAL RECONSTRUCTION DETAIL

SCALE: NTS
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Metcalf Building 1520 East Sixth Avenue P.O. Box 200901 Helena, MT 59620-0901
PRELIMINARY ASSESSMENT WORKSHEET

Preliminary Assessment of Ground Water Sources that may be Under the Direct Influence of Surface Water

PWS System and Source Facility Information

PWS Name: TIMBERSHOR SUBDIVISION PWS PWS IDit:
(MTO000nnnn)
. . Population
Type (C, NTNC,NC):  NC County: LAKE Served:
- SDWIS
Source Facility 100 weL g Facility ID: Date:  g/512019
Name: (WL00n,SP00n,IG00n) (midyy)

COMPUTE PA SCORE Mark (X) ONE option that applies and enter option index pts at right

Points

A. TYPE OF STRUCTURE

Spring (40) Horizontal Well (40) ____ Well (0) X

(=

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION: History or
suspected outbreak of Giardia, or other pathogenic organisms associated with surface
water, with current system configuration.

Yes (40) No (0)X

(=

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION:

I) Record of acute (boil order or fecal positive sample) MCL violations of the Total Coliform
Rule during the last 3 years. Number of violations:

None (0) X One (5)____ Two (10) ___ Three (15) ____

(=

II) Record of non-acute (two coliform positive samples in one month) MCL violations of the
Total Coliform Rule during the last 3 years. Number of violations:

Turbidity Complaints
(DEQ verified) (5)

None or One (0) X Two (5) ___ | Three (10) ___

(=

D. HYDROLOGICAL FEATURES: Horizontal distance between surface water & source.

>250ft (0) __ | 175-250ft (10) __ | 100- 174 ft (20) 165 | <100 ft (40) ___

E. WELL SEAL: Poorly constructed well (uncased, or annular space not sealed to depth of
at least 18 feet below land surface), or casing construction is unknown.

Yes (15) No (0)X

1=}

F. WELL INTAKE CONSTRUCTION: In wells tapping unconfined or semi-confined
aquifers, the depth below land surface to top of perforated interval or screen is:

>100 ft (0) X | 50-100 ft (5) ___ | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) __

1=}

G. STATIC WATER LEVEL: In wells tapping unconfined or semi-confined aquifers, the
depth to static water level below land surface is:

>100 ft (0) ___ | 50-100 ft (5)57 | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) ___

I

H. WELL CAP CONSTRUCTION: Poor sanitary seal, or seal without acceptable material.

Yes (15) No (0) X

(=

TOTAL PA SCORE (Right click in cell to right and select Update Field.)

Continued other side ...




PRELIMINARY ASSESSMENT WORKSHEET (continued)

=

PRELIMINARY ASSESSMENT DETERMINATION Mark (X) ONE

1. PASS: Source is not under the direct influence of surface water. X

FAIL: Well must undergo further GWUDISW analysis.

FAIL: Spring, must undergo further GWUDISW analysis.

Eal B ol I

FAIL: Well or horizontal well less than 100 feet from surface water, must undergo further
GWUDISW analysis. —_—

i

FAIL: Well will PASS if well construction deficiencies (section E or F) are repaired.

6. FAIL: Well may PASS if well construction details (section E, F, or G) become available.

ANALYST INFORMATION AND COMMENTS

NAME: KURTIS M. HAFFERMAN P.E. - HAFFERMAN ENGINEERING

AFFILIATION: PROJECT ENGINEER

COMMENTS

WELL 8 DEVELOPMENT IS BASED ON A INTERPOLATION OF THE NEARBY LAURRY BISHOP WELL LOG,
GWIC 168825 . THE BISHOP WELL WAS DRILL BY CASTILO DRILLING, ANOTHER LOCAL, LONG STANDING
DRILLER WITH A GOOD REPUTATION AND THE WELL LOG IS ASSUMED TO BE ACCURATE.

GROUNDWATER IN BISHOP WAS ENCOUNTERED AT 110 FT. BGS AND THE SWL IS 55 FT BGS. BECAUSE
OF THE LACK OF WATER BEARING LAYERS UNTIL ENCOUNTERING WATER, WELL BELOW GROUND
SURFACE, IT IS ASSUMED THE AQUIFER IS CONFINED UNDER NUMEROUS OVER LAYING BEDROCK
LAYERS. GROUNDWATER IN WELL 8 IS ANTICIPATED TO BE TOTAL DEPTH NEAR TO 109 FT BGS. WITH A
SWL GREAT THAN 50 FT BGS.

WATER QUALITY WAS TESTED IN THE CANNON WELL ON NOVEMEBR 2015 AND THE NITRATE
CONCENTRATION WAS 0.13 MG/L. THE BISHOP WELL IS ANTICPATED TO HAVE NEARLY THE SAME
WATER QUALITY AND IT IS ASSUMED TO BE THE SAME IN WELL 8.

THE WELL CONTROL ZONE FOR WELL 8 CROSSES ONTO A NEIGHBORING PROPERTY. THE SOUTH
NEIGHBOR RANDA MCALPIN, REFUSED TO SIGN THE WCZ AGREEMENT. A DEVIATION FROM THE FULL
100 FT. WCZ IS REQUESTED. THE PROPOSED DEVIATION IS ATTACHED. THERE WILL BE 2-
CONNECTIONS PROPOSED FOR THIS WELL SO THIS WELL IS ANTICPATED TO BE A SHARED WELL.
THERE IS TWO (2) SEPTIC TANKS AND EFFLUENT LINES WITHIN 84 FT. OF THE WELL. A DEVIATION FROM
SEALED COMPONENETS IN THE WCZ IN ATTACHED. PLANS AND SPECIFICATIONS FOR THE WELL
CONSTRUCTION TO INCLUDE A MANMADE BARRIER OF NEAT CEMENT GROUNT IS ALSO ATTACHED.

Electronic Entry Instructions: Open the WORD document template (DOT) as a WORD document (DOC) with an appropriate
name and location. The document is protected from all edits other than form entry. Enter the requested information in the form
fields and tab forward between fields. All character entries will be converted to upper case. In the Compute PA Score table for
questions A through H, mark with an X the one option which applies to each, then enter the score corresponding to that option in
the field to the right under the Points column. When scores A-H have been entered right click on the Total PA Score field and
select Update Field. The total score will be computed. Select the PA Determination option by marking with an X. Fill out the
Analyst Information and Comments table. Save the document with your entries.




PUBLIC WATER SUPPLY DEVIATION REQUEST

Project Name: Timbrshor Subdivision Timbrshor Well 8

EQ
Engineer Name: Kurtis M. Hafferman, P.E.
Circular: DEQ-3 Standards for Small Water Systems

STANDARD: EXISTING STANDARD: Circular DEQ -3 Standards for Small Water Systems, August 8, 2014
Edition,

Chapter 3 — Source Development, Section 3.2.3 Location, 3.2.3.1 Well location, MDEQ must be consulted prior to design and
construction regarding a proposed well location as it relates to required separation between existing and potential sources of
contamination and ground water development. Wells must be located at least 100 feet from sewer lines, septic tanks, holding
tanks, and any structure used to convey or retain industrial, storm, or sanitary waste; and from state or federal highway rights-
of-way.

PROPOSED STANDARD:
Chapter 3 — Source Development, Section 3.2.3 Location

3.2.3.1 Well location, MDEQ must be consulted prior to design and construction regarding a proposed well location as it
relates to required separation between existing and potential sources of contamination and ground water development. When
possible, wells must be located at least 100 feet from sewer lines, septic tanks, holding tanks, and any structure used to convey
or retain industrial, storm, or sanitary waste; and from state or federal highway rights-of-way.

3.2.3.1.1 Exceptions; When a new well is proposed and when the MDEQ has been consulted about well locations and there is
exposed bedrock within the subdivision and bedrock excavation and blasting are required to install effluent lines or septic tanks
and existing site development and other logistical issues such buried electrical and communications utilities and existing
parking areas make well locations difficult, a deviation from Chapter 3 — Source Development, Section 3.2.3, Location, ,
3.2.3.1 can be granted to allow the proposed well to be located near existing sewer lines and septic tanks that cannot be moved
or otherwise relocated if;

1. The new well will be constructed for a transient, non-community population, and the PWS-5 analysis shows the well is not
GUISW and,

2. The well will be constructed to the appropriate PWS and Board of Water Well Contractor standards and will include an
outside protective casing of at least 2-inches larger diameter than the proposed water well casing, drilled to a minimum of
25 ft. below the ground surface (bgs) and standing at least 1.5 ft. above the ground surface and the outside protective
casing is sealed on the exterior of the casing with a sanitary seal of cementitious bentonite grout that extends to the surface
and,

3. The water well casing is installed to the proposed aquifer and extends fully to the surface and is 0.5 ft. above the top of the
outer casting, is centered within +0.25 inches inside the outer casing, and the annular space from 25 ft. bgs to the top of the
outer casing is filled with a cementitious grout and then sealed at the top of the outer casing to inner casing with a welded
or bolted sanitary seal cap and,

4. Any existing single-family residential sewer lines within the Well Control Zone (WCZ) or any future sewer lines installed
within the WCZ will be excavated and replaced with either Poly-Cor dual walled pipe or Schedule 80 pipe that is bedded
in a free draining pea gravel to assure adequate bedding was achieved to at least 8-inches above the invert of the pipe to
provide adequate drainage. In addition, the trench for the single-family residential sewer lines are graded to drain to the
outside of the 100 feet well protection zone as soon as is possible and have been statically tested at 60 psi for 24-hours to
assure the pipe is leak free at the time of installation,

5. The water quality of the well will be tested three (3) times each year for nitrate, nitrite and nitrate+nitrite total and
compared to the allowable water quality maximum contaminate limit (MCL) of 10 mg/L. Current water quality tests for a
neighboring sample wells are 0.13 mg/L, non-detect and 0.13 mg/L respectively. A value of 7 mg/L or greater for any of
the three test values will require a response by the THOA and water quality testing will be required daily. A value of 10
mg/L or greater will be considered a violation of the proposed standard and water use from the Well 8 must cease
immediately. Improvement of water quality must result in three test values that are equal to or below 7 mg/l. Water
quality tests will occur on May 1* on July 1* and on October 1* of each year; corresponding to the seasonal arrival, peak
use and end of season for most of the unit owners.



JUSTIFICATION: attach additional information as necessary

The Timbrshor Subdivision has been determined to have 13 existing units that are using water from a COSA non-compliant
water system; surface water of Flathead Lake and one well. During development from 1977 until 2009, units could be
constructed within the Timbrshor Subdivision and were not prevented from installing COSA non-compliant individual or
multi-user surface water diversions from Flathead Lake for domestic water use. In 2010 Lake County informed the developer,
Borchers of Finley Point and the Timbrshor Subdivision Homeowners Association (THOA) that new unit construction would
not be permitted until a COSA compliant wastewater treatment system (WWTS) was installed. The County acknowledged that
there was also a COSA non-complaint water system that was installed but, acknowledging that any issues with water rights
associated to subdivision would be involved in the CSKT water right compact, instructed the developer and the THOA to
proceed with the WWTS plans, approvals and construction.

As soon as the costs of the WWTS were known and assessed, the developer filed for bankruptcy and the Timbrshor
Homeowners Association (THOA) was the only party left to resolve the issues with a COSA non-compliant WWTS and water
system. As the remaining owners, the THOA were immediately incumbered with not only the regulatory responsibility but a
substantial financial responsibility to correct the developers COSA violations. Between 2013 and 2016 the THOA spent over
$550,000 to address the more urgent of the health issues by completing the WWTS.

When the record drawings were filed in 2016 at Lake County, the THOA requested the County lift the building moratorium.
The County contacted the DEQ who then informed the THOA that new unit construction would still not be allowed until final
approval of a COSA complaint water system. The THOA met with the DEQ, developed a plan that would more likely than not
meet both the DNRC water right and DEQ regulations and the THOA water requirements. The THOA is now in the process of
developing the plans and specifications for a transient non-community, multi-user, multiple groundwater well, well system.

The THOA are again the parties affected by the building moratorium, and again are immediately incumbered with the financial
responsibility to correct the developers COSA violations. The THOA is financially incumbered and cannot raise enough
additional funds to afford the community surface water system contemplated in the original COSA, nor can they afford the
extravagance of a dual well and storage system given the extreme difficulty to trench and bury water lines. A risk and cost
analysis completed by Hafferman Engineering Inc. (HEI) shows that a series of six (6) individual wells could be constructed
near to the planned or existing units to reduce the cost of pipelines and extensive pressure distribution system. The results of
the risk analysis show if extraordinary sanitary seals are installed on the outside of the water well casing and if seasonal water
quality tests are conducted then septic tanks and effluent lines can be placed closer than 100 ft from a transient non-community
well that is a regulated public water supply. If the wells are approved at the locations contemplated both the immediate
concerns of the 13 COSA non-complaint owners can be resolved and future unit owners can plan for development.

When the WWTS was designed, preliminary groundwater well locations were made and the new drainfields, replacement
drainfields, new effluent lines and new septic tanks were placed as far could reasonably be accommodated from the one
existing and five (5) other potential well locations. There is a significant amount of exposed bedrock within the subdivision
and at many areas, rock excavation and blasting are required to install effluent lines or septic tanks. In addition, site
development (unit locations) and other logistical issues such as other buried utilities and existing parking areas make well
locations difficult. Because the remaining septic tanks and effluents lines cannot be moved due to these site constraints, the
THOA is requesting the deviations and proposed replacement standards.

MDEQ has been consulted about the location for this new well. Because there are existing septic tanks and effluent lines that
would be impractical to relocate and because it has been determined that this is the only location within the Timbrshor
Subdivision where Well 8 can be located that can be accessed by a well drilling truck, and, due to anticipated bedrock
excavation, and it is located as near to the water service connection points as is possible, then a deviation is warranted.

It will be specified that the PWS Well 8 will be constructed to the extraordinary standards of the proposed standard for Chapter
3 — Source Development, Section 3.2.3 Location, 3.2.3.1 parts 1. to 5. Including all PWS and Board of Water Well Contractor
standards for a sanitary seal on the outside protective casing and the inner water well casing that extends to the surface.

There are no existing residential sewer lines located in the WCZ of Well 8. There is two (2) septic tanks planned within the
WCZ and two (2) effluent lines from the units. Any new residential sewer lines will be excavated, and either Poly-Cor dual
walled pipe will be used, or pipes will be Schedule 80 PVC which is bedded in a free draining pea gravel to assure adequate
bedding around the entire pipe up to at least 8-inches above the pipe. The trench for the single-family residential sewer lines is
2.0 ft. bgs and 4.0 ft. lower than the top of the well casing and the sewer line will be graded to drain directly to the outside of
the 100 feet well protection zone. The effluent pipe is a 1-1/2-inch pipe and will be filled with water and pressure tested to 60
psi for 24-hours.

When the extra ordinary well construction standards are implemented for Well 8, and the current existing sewer lines are
excavated and replaced with either Poly Cor dual walled pipe or schedule 80 pipe bedded in pea gravel and graded to drain
directly to the outside as well protection zone, when each of the effluent pipes within the WCZ are pressure tested to 60 psi for
24 hours and Well 8 has three water quality tests taken each year then the deviation from the existing standard is justified.






PUBLIC WATER SUPPLY DEVIATION REQUEST

Project Name: Timbrshor Subdivision Well 8

EQ
Engineer Name: Kurtis M. Hafferman, P.E.
Circular: DEQ-3 Standards for Small Water Systems

STANDARD: EXISTING STANDARD: Circular DEQ -3 Standards for Small Water Systems, August 8, 2014
Edition,

Chapter 3 — Source Development, 3.2.3.2 Continued protection, Continued protection of the well site from potential sources of
contamination must be provided either through zoning, easements, deed notices, leasing, or other means acceptable to MDEQ.
Easements and deed notices must be filed with the County Clerk and Recorders Office. Such protection must extend for at
least 100-foot radius around the well (well isolation zone). In addition, separation distances between proposed wells and
potential sources of contamination must be defined and justified by the applicant in accordance with Section 1.1.6 of this
circular. The well isolation zone of a proposed or existing well may not be in a groundwater mixing zone as defined by ARM
17.30.517 and also may not include easements that would conflict with the proposed use. Fencing of the site may be required
by MDEQ.

PROPOSED STANDARD:
Chapter 3 — Source Development, Section 3.2.3.2 Continued Protection

3.2.3.2 Continued protection of the well site from potential sources of contamination must be provided either through zoning,
easements, deed notices, leasing, or other means acceptable to MDEQ. Easements and deed notices must be filed with the
County Clerk and Recorders Office. Such protection, where possible, must extend for at least 100-foot radius around the well
(well isolation zone). In addition, separation distances between proposed wells and potential sources of contamination must be
defined and justified by the applicant in accordance with Section 1.1.6 of this circular. The well isolation zone of a proposed or
existing well may not be in a groundwater mixing zone as defined by ARM 17.30.517 and also may not include easements that
would conflict with the proposed use. Fencing of the site may be required by MDEQ.

3.2.3.2.1 Exceptions; when a new well is proposed and when the MDEQ has been consulted about well locations and the well
isolation zone extends beyond the property-line on which the well is proposed, a deviation from Chapter 3 Source
Development, Section 3.2.3.2 Continued Protection, can be granted to the required 100-foot radius well protection zone and/or
the configuration of the zone if;

1. The proposed well location has been approved by MDEQ,

2. There are no sources of potential contamination; sewer lines, septic tanks, drain fields, mixing zones, holding tanks,
and any structures used to covey or retain industrial, storm, or sanitary waste, state or federal highway rights-of-way,
and any other sources of potential contamination as described in Chapter 3 Source Development, Section 1.1.6 (d)
within the well isolation zone,

3. The well lies up-gradient from that portion of the well isolation zone in which the deviation is being requested, And

All efforts to change zoning, acquire an easement, deed notice, lease or other means acceptable by MDEQ have been
exhausted and no agreement can be reached with the owners of the property(s) impacted by the well isolation zone of
the proposed well.

JUSTIFICATION: attach additional information as necessary

The Timbrshor Subdivision has been determined to have 13 existing units that are using water from a COSA non-compliant
water system. During development from 1977 until 2009, units could be constructed within the Timbrshor Subdivision and
were not prevented from installing COSA non-compliant individual or multi-user surface water diversions from Flathead Lake
for domestic water use. In 2003 Lake County informed the developer, Borchers of Finley Point and the Timbrshor Subdivision
Homeowners Association (THOA) that new unit construction would not be permitted until a COSA compliant wastewater
treatment system (WWTS) was installed. The County acknowledged that there was also a COSA non-complaint water system
that was installed but, acknowledging that any issues with water rights associated to subdivision would be involved in the
CSKT water right compact, instructed the developer and the THOA to proceed with the WWTS plans, approvals and
construction.

As soon as the costs of the WWTS were known and assessed, the developer filed for bankruptcy and the Timbrshor
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Metcalf Building 1520 East Sixth Avenue P.O. Box 200901 Helena, MT 59620-0901
PRELIMINARY ASSESSMENT WORKSHEET

Preliminary Assessment of Ground Water Sources that may be Under the Direct Influence of Surface Water

PWS System and Source Facility Information

PWS Name: TIMBERSHOR SUBDIVISION PWS PWS IDi:
(MTO000nnnn)
. . Population
Type (C, NTNC,NC):  NC County: LAKE Served: 10
- SDWIS
Source Facility 15, e g Facility ID: Date:  g/5/19
Name: (WL00n,SP00n,IG00n) (midyy)

COMPUTE PA SCORE Mark (X) ONE option that applies and enter option index pts at right

Points

A. TYPE OF STRUCTURE

Spring (40) Horizontal Well (40) ____ Well (0) X

(=

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION: History or
suspected outbreak of Giardia, or other pathogenic organisms associated with surface
water, with current system configuration.

Yes (40) No (0)X

(=

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION:

I) Record of acute (boil order or fecal positive sample) MCL violations of the Total Coliform
Rule during the last 3 years. Number of violations:

None (0) X One (5)____ Two (10) ___ Three (15) ____

(=

II) Record of non-acute (two coliform positive samples in one month) MCL violations of the
Total Coliform Rule during the last 3 years. Number of violations:

Turbidity Complaints
(DEQ verified) (5)

None or One (0) X Two (5) ___ | Three (10) ___

(=

D. HYDROLOGICAL FEATURES: Horizontal distance between surface water & source.

> 250 ft (0) 395 175-250 ft (10) ___ | 100-174 ft (20) ___ | <100 ft (40) ___

(=

E. WELL SEAL: Poorly constructed well (uncased, or annular space not sealed to depth of
at least 18 feet below land surface), or casing construction is unknown.

Yes (15) No (0)X

1=}

F. WELL INTAKE CONSTRUCTION: In wells tapping unconfined or semi-confined
aquifers, the depth below land surface to top of perforated interval or screen is:

>100 ft (0) ___ | 50-100ft (5) X | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) __

I

G. STATIC WATER LEVEL: In wells tapping unconfined or semi-confined aquifers, the
depth to static water level below land surface is:

>100 ft (0) ___ | 50-100 ft (5)80 | 25-49 ft (10) __ | 0-24 ft (15) __ | Unkn (15) ___

I

H. WELL CAP CONSTRUCTION: Poor sanitary seal, or seal without acceptable material.

Yes (15) No (0) X

(=

TOTAL PA SCORE (Right click in cell to right and select Update Field.)

(=

Continued other side ...




PRELIMINARY ASSESSMENT WORKSHEET (continued)

=

PRELIMINARY ASSESSMENT DETERMINATION Mark (X) ONE

1. PASS: Source is not under the direct influence of surface water. X

FAIL: Well must undergo further GWUDISW analysis.

FAIL: Spring, must undergo further GWUDISW analysis.

Eal B ol I

FAIL: Well or horizontal well less than 100 feet from surface water, must undergo further
GWUDISW analysis. —_—

i

FAIL: Well will PASS if well construction deficiencies (section E or F) are repaired.

6. FAIL: Well may PASS if well construction details (section E, F, or G) become available.

ANALYST INFORMATION AND COMMENTS

NAME: KURTIS M. HAFFERMAN P.E. - HAFFERMAN ENGINEERING

AFFILIATION: THOA PROJECT ENGINEER

COMMENTS

WELL 9 DEVELOPMENT IS BASED ON A INTERPOLATION BETWEEN TWO NEARBY WELLS BASED ON
DISTANCE AND ELEVATION. THE WELLS ARE THE RICHARD CANNON, GWIC WELL LOG 77517 AND THE
LAURRY BISHOP WELL LOG, GWIC 168825 . THE CANNON WELL WAS DRILLED BY LIBERTY DRILLING, ONE
OF THE MORE REPUTABLE DRILLING OPERATIONS IN THE AREA SO THE WELL LOG IS ASSUMED TO BE
ACCURATE. THE BISHOP WELL WAS DRILL BY CASTILO DRILLING, ANOTHER LOCAL, LONG STANDING
DRILLER WITH A GOOD REPUTATION AND THE WELL LOG IS ASSUMED TO BE ACCURATE.

GROUNDWATER IN CANNON WAS ENCOUNTERED NEAR 403 FT. BGS AND THE STATIC WATER LEVEL IS
98 FT BGS. GROUNDWATER IN BISHOP WAS ENCOUNTERED AT 110 FT. BGS AND THE SWL IS 55 FT BGS.
BECAUSE OF THE LACK OF WATER BEARING LAYERS UNTIL ENCOUNTERING WATER, WELL BELOW
GROUND SURFACE, IT IS ASSUMED THE AQUIFER IS CONFINED UNDER NUMEROUS OVER LAYING
BEDROCK LAYERS. GROUNDWATER IN WELL 9 IS ANTICIPATED TO BE NEAR TO 80 FT BGS WITH A TOTAL
DEPTH NEAR TO 182 FT BGS.

WATER QUALITY WAS TESTED IN THE CANNON WELL ON NOVEMEBR 2015 AND THE NITRATE
CONCENTRATION WAS 0.13 MGI/L.

THE WELL CONTROL ZONE FOR WELL 9 CROSSES ONTO A NEIGHBORING PROPERTY. THE SOUTH
NEIGHBOR TIM AND KIRSTEN ROSE, REFUSED TO SIGN THE WCZ AGREEMENT. A DEVIATION FROM THE
FULL 100 FT. WCZ IS REQUESTED. THE PROPOSED DEVIATION IS ATTACHED. PLANS AND
SPECIFICATIONS FOR THE WELL CONSTRUCTION TO INCLUDE A MANMADE BARRIER OF NEAT CEMENT
GROUNT IS ALSO ATTACHED.

Electronic Entry Instructions: Open the WORD document template (DOT) as a WORD document (DOC) with an appropriate
name and location. The document is protected from all edits other than form entry. Enter the requested information in the form
fields and tab forward between fields. All character entries will be converted to upper case. In the Compute PA Score table for
questions A through H, mark with an X the one option which applies to each, then enter the score corresponding to that option in
the field to the right under the Points column. When scores A-H have been entered right click on the Total PA Score field and
select Update Field. The total score will be computed. Select the PA Determination option by marking with an X. Fill out the
Analyst Information and Comments table. Save the document with your entries.




PUBLIC WATER SUPPLY DEVIATION REQUEST

Project Name: Timbrshor Subdivision Well 9

EQ
Engineer Name: Kurtis M. Hafferman, P.E.
Circular: DEQ-3 Standards for Small Water Systems

STANDARD: EXISTING STANDARD: Circular DEQ -3 Standards for Small Water Systems, August 8, 2014
Edition,

Chapter 3 — Source Development, 3.2.3.2 Continued protection, Continued protection of the well site from potential sources of
contamination must be provided either through zoning, easements, deed notices, leasing, or other means acceptable to MDEQ.
Easements and deed notices must be filed with the County Clerk and Recorders Office. Such protection must extend for at
least 100-foot radius around the well (well isolation zone). In addition, separation distances between proposed wells and
potential sources of contamination must be defined and justified by the applicant in accordance with Section 1.1.6 of this
circular. The well isolation zone of a proposed or existing well may not be in a groundwater mixing zone as defined by ARM
17.30.517 and also may not include easements that would conflict with the proposed use. Fencing of the site may be required
by MDEQ.

PROPOSED STANDARD:
Chapter 3 — Source Development, Section 3.2.3.2 Continued Protection

3.2.3.2 Continued protection of the well site from potential sources of contamination must be provided either through zoning,
easements, deed notices, leasing, or other means acceptable to MDEQ. Easements and deed notices must be filed with the
County Clerk and Recorders Office. Such protection, where possible, must extend for at least 100-foot radius around the well
(well isolation zone). In addition, separation distances between proposed wells and potential sources of contamination must be
defined and justified by the applicant in accordance with Section 1.1.6 of this circular. The well isolation zone of a proposed or
existing well may not be in a groundwater mixing zone as defined by ARM 17.30.517 and also may not include easements that
would conflict with the proposed use. Fencing of the site may be required by MDEQ.

3.2.3.2.1 Exceptions; when a new well is proposed and when the MDEQ has been consulted about well locations and the well
isolation zone extends beyond the property-line on which the well is proposed, a deviation from Chapter 3 Source
Development, Section 3.2.3.2 Continued Protection, can be granted to the required 100-foot radius well protection zone and/or
the configuration of the zone if;

1. The proposed well location has been approved by MDEQ,

2. There are no sources of potential contamination; sewer lines, septic tanks, drain fields, mixing zones, holding tanks,
and any structures used to covey or retain industrial, storm, or sanitary waste, state or federal highway rights-of-way,
and any other sources of potential contamination as described in Chapter 3 Source Development, Section 1.1.6 (d)
within the well isolation zone,

3. The well lies up-gradient from that portion of the well isolation zone in which the deviation is being requested, And

All efforts to change zoning, acquire an easement, deed notice, lease or other means acceptable by MDEQ have been
exhausted and no agreement can be reached with the owners of the property(s) impacted by the well isolation zone of
the proposed well.

JUSTIFICATION: attach additional information as necessary

The Timbrshor Subdivision has been determined to have 13 existing units that are using water from a COSA non-compliant
water system. During development from 1977 until 2009, units could be constructed within the Timbrshor Subdivision and
were not prevented from installing COSA non-compliant individual or multi-user surface water diversions from Flathead Lake
for domestic water use. In 2003 Lake County informed the developer, Borchers of Finley Point and the Timbrshor Subdivision
Homeowners Association (THOA) that new unit construction would not be permitted until a COSA compliant wastewater
treatment system (WWTS) was installed. The County acknowledged that there was also a COSA non-complaint water system
that was installed but, acknowledging that any issues with water rights associated to subdivision would be involved in the
CSKT water right compact, instructed the developer and the THOA to proceed with the WWTS plans, approvals and
construction.

As soon as the costs of the WWTS were known and assessed, the developer filed for bankruptcy and the Timbrshor






ELECTRICAL JUNCTION.
BOX AND CONDUIT

+/-400"

SPECIFICATIONS

2" GAL. WATER SUPPLY

STATIC WATER LEVEL
DROP LINE

4 INCH SUBMERSIBLE
PUNP, FRANKLIN 15 GPM
DISCHARGE OR APPROVED
EQUAL. THE PUNP SHALL

~
—

6 INCH SCH BD PVC PIPE WITH
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DEPTH BGS MINNUN WITH WELL 300FT-350FT
CASING PER ARM. 38.21.640, H g_.!uuwp!;m%moi
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WALL THICKNESS = 0.250"
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NOTE:
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PROJECT ENGINEER AND APPROVED
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WELL SCREEN
F&l JOHNSON STAINLESS STEEL VEE—WIRE
APPROXIMATE SCREEN LENGTH = 20LF
WITH O.1IN SLOTS. SEE NOTE 3.

TELESCOPE SCREEN OR APPROVED EQUAL.

AND ENGINEER RECOMMENDATIONS.

THOA PWS WELL 4, 5, 6, 8, AND 9 CONSTRUCTION DETAIL
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MCCARTHY WELL SEAL RECONSTRUCTION DETAIL

SCALE: NTS
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5 FT BGS|
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|
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MCCARTHY (CANNON) WELL LOG DETAIL

PWS MACCARTHY WELL

SCALE - NTS.

REVISIONS
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SECTION 7, T.23N., R19W. .M, M. FLATHEAD COUNTY. MONTANA

TIMBRSHOR HOA
WATER SYSTEM IMPROVEMENTS
THE TIMBRSHOR HOA

ENGINEERING INC.
ALLDRAWN AND WRITTEN INFORMATION

CONSENT OF BILLUAYER & HAFFERMAN,
INC.

[T |
WELL DETALS
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HAFFERMAN ENGINEERING, INC)
P.0. BOX 1891
HE KALISPELL, MT 59901-1891
I PHONE: 406-257-8708
FAX: 406-257-8710

EMAIL: info@billmayer.com
ONLINE: www.billmayer.com

COPYRIGHT © 2018

HAFFERMAN ENGINEERING, INC.

ALL DRAWN AND WRITTEN INFORMATION APPEARING HERE-IN IS AND
SHALL REMAIN THE PROPERTY OF HAFFERMAN ENGINEERING, INC. AND
AS SUCH SHALL NOT BE DUPLICATED IN ANY FORM, DISCLOSED OR
OTHERWISE USED WITHOUT THE EXPRESS WRITTEN CONSENT OF
HAFFERMAN ENGINEERING, INC.

DRAWING TITLE:

TIMBERSHOR WELL 9 WELL PROTECTION ZONE

FOR

TIMBRSHOR HOA

SECTION 7
T23N, R 19W, PM, M., LAKE COUNTY, MONTANA
DATE: PROJECT NUMBER: | SCALE: SHEET:
DEC 7, 2018 T.58.2 AS SHOWN
FILE LOCATION: DRAWN BY: APPROVED BY: | 20F2
S:LAND PRO...\T.58.2\DWG NJF KMH
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2" POLYCOR.
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P.0. BOX 1891 ' TIMBRSHOR WELL 9 AND WELL 5
H KALISPELL, MT 59901-1891
I PHONE: 406-257-8708 FOR
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HAFFERMAN ENGINEERING, INC.
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OTHERWISE USED WITHOUT THE EXPRESS WRITTEN CONSENT OF FILE LOCATION: DRAWN BY: APPROVED BY:
HAFFERMAN ENGINEERING, INC. S:LAND PRO..\T.58.2DWG NJF KMH
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BAKER VERMIN-PROOF
ALUMINUM VENTED WELL CAP

77:

CASING STICKUP 3-FEET

! ;

EXISTING GROUND SURFACE. R LSO

30-FOOT
BENTONITE
GROUT SEAL IN

ACCORDANCE
WITH ARM
36.21.654
10-INCH BOREHOLE TO 30 FEET

STATIC WATER LEVEL
(TO BE DETERMINED DURING DRILLING)

I

6 - INCH STEEL CASING FROM 3
FEET ABOVE GROUND SURFACE TO
THE BOTTOM OF THE HOLE MEETING
THE MINIMUM REQUIREMENTS OF
ARM 36.21.640

NOTES:

THE WELL SHALL BE CONSTRUCTED IN ACCORDANCE WITH
THE LATEST VERSION OF THE ADOPTED RULE PRESENTED IN
THE ADMINISTRATIVE RULES OF MONTANA (ARM) MONTANA
DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION
BOARD OF WATER WELL CONTRACTORS CONSTRUCTION
STANDARDS ARM 36.21.6.

m .¥ 6-INCH STEEL CASING PERFORATED WITH 5/16" HOLTE
131 PERFORATOR OR EQUAL PERFORATION DEPTH
i}i INTERVAL TO BE DETERMINED DURING DRILLING

TOTAL TARGET DEPTH FOR WELL #4 IS APPROXIMATELY
400 FEET, BASED ON ELEVATION AND EXISTING AREA
WELL LOGS

TOTAL TARGET DEPTH FOR WELL #5 AND WELL #9 IS
APPROXIMATELY 350 FEET, BASED ON ELEVATION AND
EXISTING AREA WELL LOGS

FIGURE
TIMBRSHOR PUBLIC WATER SUPPLY PUBLIC WATER SUPPLY WELL 1

SPECIFICATIONS

UPDATE TIME: 11:02 AM
GLORENSON\HEL\ 20210525\ C:\USERS\GLORENSON\DROPBOX\TIMBRSHOR ASSOCIATION\WELL SPECIFICATIONS.DWG












Montana's Ground-Water Information Center (GWIC) | Site Report | V.1...

1of1

https://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gw...

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the
official record of work done within the borehole and casing, and describes the amount
of water encountered. This report is compiled electronically from the contents of the

Other Options

Return to menu
Plot this site in State Library Digital Atlas
Plot this site in Google Maps

Ground Water Information Center (GWIC) database for this site. Acquiring water
rights is the well owner's responsibility and is NOT accomplished by the filing of this

report.

Site Name: SARITALIVING, AVERY
GWIC Id: 311400

Section 1: Well Owner(s)

1) SARITALIVING, AVERY (MAIL)
48901 US HIGHWAY 93 STE A
POLSON MT 59860 [11/10/2020]
2) SARITALIVING, AVERY (WELL)
34739 SNOWBERRY LANE
POLSON MT 59860 [11/10/2020]

Section 2: Location

Township Range Section Quarter Sections
23N 19W 7 SWY: SWYa
County Geocode
LAKE
Latitude Longitude Geomethod Datum
47.763469616 -114.0893851975 TRS-SEC NAD83

Ground Surface Altitude Ground Surface Method Datum Date

Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL
Section 5: Well Completion Date
Date well completed: Tuesday, November 10, 2020
Section 6: Well Construction Details
Borehole dimensions
From|To |Diameter
0/340 6
Casin
Wall Pressure

From|To|Diameter|Thickness|Rating |Joint Type
-2 55|6 0.25 WELDED|A53B STEEL
Completion (Perf/Screen)

# of Size of
From [To |Diameter |Openings |Openings |Description
40 340 |4 172" DRILLED HOLES
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description|Fed?
0 10|BETONITE |Y

Section 7: Well Test Data

Total Depth: 340
Static Water Level: 10
Water Temperature: 12.22 °C

Air Test *

20 gpm with drill stem set at 320 feet for 1 hours.
Time of recovery 1 hours.

Recovery water level 10 feet.

Pumping water level _ feet.

* During the well test the discharge rate shall be as uniform as
possible. This rate may or may not be the sustainable yield of the
well. Sustainable yield does not include the reservoir of the well
casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned

From |To Description

0 5|SAND

5 22|\WET SAND AND CLAY

22 40/ BROKEN ROCK

40| 240|GREY ROCK
240/ 340|ROCK WITH FRACTURES AND WATER

Driller Certification
All work performed and reported in this well log is in compliance
with the Montana well construction standards. This report is true to
the best of my knowledge.
Name: DAVE BICK
Company: ACE DRILLING
License No: WWC-630
Date Completed: 11/10/2020

5/25/2021, 10:40 AM




Montana's Ground-Water Information Center (GWIC) | Site Report | V.1...  https://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gw...

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, serves as the Return to menu
official record of work done within the borehole and casing, and describes the amount Plot this site in State Library Digital Atlas
of water encountered. This report is compiled electronically from the contents of the Plot this site in Google Maps

Ground Water Information Center (GWIC) database for this site. Acquiring water
rights is the well owner's responsibility and is NOT accomplished by the filing of this
report.

Site Name: MCLAUGHLIN, WILLIAM Section 7: Well Test Data
GWIC Id: 268468

Total Depth: 345

Section 1: Well Owner(s) Static Water Level: 60
1) MCLAUGHLIN, WILLIAM (MAIL) Water Temperature:
34819 SNOWBERRY LANE ]
POLSON MT. 59860 [10/02/2012] Air Test *
Section 2: Location 25 gpm with drill stem set at 340 feet for 1 hours.
Township Range Section Quarter Sections 'FI;Ime of reCO\{[eryI 0—? ggu]:s. t
e w7 NE% SW4 Pumping water lovel _feet,
County Geocode ping - ’
LAKE
Latitude Longitude Geomethod  Datum + pyring the well test the discharge rate shall be as uniform as
47.767399116 -114.0841814475 TRS-SEC NAD83 possible. This rate may or may not be the sustainable yield of the
Ground Surface Altitude ~ Ground Surface Method Datum Date well. Sustainable yield does not include the reservoir of the well
casing.
Addition Block Lot
FINLEY POINT VILLA SITE 6 3 Section 8: Remarks
Section 3: Proposed Use of Water Section 9: Well Log

DOMESTIC (1)

Geologic Source
IRRIGATION (2)

Unassigned
Section 4: Type of Work From |To  |Description
Drilling Method: ROTARY 0]  12|SOFT TAN ROCK
Status: NEW WELL 12 68 MEDIUM HARD GREEN AND BROWN ROCK
68 115|MEDIUM HARD BLACK AND BROWN ROCK

Section 5: Well Completion Date 15| 121 FRACT. BLACK AND BROWN ROCK WITH WATER 5
Date well completed: Tuesday, October 2, 2012 GPM

121 241|MEDIUM HARD BLACK AND BROWN ROCK
Section 6: Well Construction Details 241| 295|MEDIUM HARD GRAY AND BROWN ROCK
Borehole dimensions 295 340 FRACT. GRAY AND BROWN ROCK WITH WATER 20
From|To |Diameter GPM

01345 6 340] 345MEDIUM HARD GRAY AND BROWN ROCK
Casin
Wall Pressure
From|To |Diameter|Thickness|Rating |Joint Type
A53B
-2 43 |6 0.25 WELDED STEEL
SOLVENT PVC-SDR
25 3454 160.0 WELD 21
Completion (Perf/Screen) Driller Certification
) #of Size of o All work performed and reported in this well log is in compliance
From [To |Diameter |Openings |Openings |Description with the Montana well construction standards. This report is true to
305 345 |4 80 1/8X6 SAW SLOTS the best of my knowledge.
Annular Space (Seal/Grout/Packer) Name: BRAD FORMAN
Cont.

From|To|Description |Fed? L-Compar:y: Cvl;/bvgiS?: DRILLING INC
0  |43|BENTONITE|Y lcense Fo: -

Date Completed: 10/2/2012

1of1 5/25/2021, 10:42 AM
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5/9
Wells No. 5 & 9
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ATTACHMENT A
DEVIATION NUMBER

PUBLIC WATER AND SEWAGE SYSTEM DEVIATION REQUEST
FOR DEVIATIONS SUBMITTED BY A PROFESSIONAL ENGINEER
Sanitation in Subdivision and Public Water Supply Acts

Project Name: Timbrshor Public Water System-Well 5/9 DEQ or EQ Number (lf known):

. Hydrometrics, Inc.
Engineer Name: Y

Circular/Rule:
o DEQ-8 Subdivision Storm Drainage

x DEQ-1 Water Works o DEQ-10 Springs for Public Water
o DEQ-2 Wastewater Facilities Systems
x DEQ-3 Small Water Systems 0o ARM 17.36
0 DEQ-4 Subsurface Wastewater Treatment o ARM 17.30

STANDARD OR RULE NUMBER: DEQ Circular 1 Sections 8.8.2 & 8.8.4,
~ DEQCircular 3 Section 8.4.1 & 8.4.3

EXISTING STANDARD/RULE LANGUAGE:

Potable water mains and sanitary sewer mains (including force mains) must be separated by at least 10 horizontal feet. (Note that this is
paraphrased to summarize the requirements stated separately in each Circular Section).

PROPOSED STANDARD/RULE LANGUAGE:

A horizontal separation distance of less than 10 feet will be allowable between existing sanitary
sewer mains (including force mains) and potable water mains, if necessary.

JUSTIFICATION: attach additional information as necessary

See attached.

In accordance with ARM 17.38.101 (4) (j), I certify that strict adherence to the above standard is not necessary
to protect public health and the quality of state waters.

PE Stamp Signed)

(Signature of Professional Engineer) (Date

Montana P.E. Number

For Department Use Only:
Review Engineer’s Recommendation:




Hydrometrics, Inc.

consulting scientists and engineers

MEMORANDUM

DATE: February 4, 2022
TO: Montana Department of Environmental Quality
FROM: Greg Lorenson, P.E.; Hydrometrics, Inc.

Karl Kingery, P.E., CFM; Hydrometrics, Inc.

SUBJECT: Timbrshor Public Water System — Well 5/9
Deviation Request — Horizontal Separation between Sanitary Sewer Main and
Potable Water Main

This memorandum provides the technical basis to support a deviation request to allow for less
than 10 feet of separation between an existing sanitary sewer main and a proposed potable
water main for the Well No. 5/9 Public Water System (PWS) on the Timbrshor property.
Additional information regarding the PWS is provided in the Well No. 5/9 Public Water Supply
Design Report (Report). This memorandum is an attachment to the Deviation Request form
required by the Montana Department of Environmental Quality (DEQ).

Background
DEQ Circular 1 states in Section 8.8.2 that:

Water mains must be laid at least 10 feet horizontally from any existing or
proposed gravity sanitary or storm sewer, septic, tank, or subsoil treatment
system. The distance must be measured edge to edge. If the minimum
horizontal separation as described above cannot be obtained, the design
engineer shall submit a request for a deviation along with a description of
the problem and justifying circumstances. If the deviation is granted, the
sewer must be designed and constructed with the following minimum
conditions:

a. Sewers must be constructed of slip-on or mechanical joint pipe
complying with public water supply design standards and be pressure
tested to a minimum of 150 psi to assume water tightness;

b. Sewer services utilizing in-line fittings and extending to the property
lines, or beyond must be installed and tested in the area of the



encroachment. Saddles are not acceptable.

Additionally, Section 8.8.4 of DEQ Circular 1 states that,
There must be at least a 10-foot horizontal separation between water mains
and sanitary sewer force mains. There must be an 18-inch vertical separation
at crossings, as required in Section 8.8.3.

This language is echoed in DEQ Circular 3 Sections 8.4.1 and 8.4.3, respectively.

Due to the location and alignment of existing sanitary sewer mains and site constraints,
providing more than 10 horizontal feet of separation between the exiting sanitary sewer main
and the proposed potable water main is not feasible. Approval of this deviation request will
allow the water mains of the Well 5/9 PWS to be located within 10 horizontal feet of existing
sanitary sewer mains and force mains.

Wastewater Systems and Site Conditions

There are a large number of existing wastewater facilities within the Well No. 5/9 PWS service
area. Many of these facilities have been in place for more than 50 years and their exact location
and depth are currently unknown. Figure 1 shows the existing and proposed wastewater
facilities highlighted in purple.

Bedrock throughout the service area is also very shallow. Bedrock depth varies within the
service area between 0 and 4 feet. There are many locations where the bedrock is exposed.
Construction of the water mains is expected to require a significant amount of bedrock
excavation.



FIGURE 1. WASTEWATER SYSTEM LOCATIONS

Proposed Water Main Alignment

Due to the location of existing wastewater facilities, and existing lots, the area north of the
Lodge along Borchers Ln from water main station 14+00 to 19438 is an area where it is not
possible to separate the potable water main from the existing sanitary sewer main by more
than 10 horizontal feet. This is an area where there is a narrow road, high cliffs on one side of
the road and the lake on the other, as well as shallow bedrock. The existing sanitary sewer
main does not follow the alignment of the road. At some locations, the sewer line is on the
east side of the road, in others, the west side of the road and in many places, is in the center of
the road. The road is approximately 12 feet wide in this area. There is not a feasible alternate
route for the water main to be constructed along and there are locations where the water main
will need to be within 10 feet of the existing sanitary sewer main. Figure 2 shows this area with
the 10-foot buffer around the existing sanitary sewer mains shown in purple.



FIGURE 2. NARROW HORIZONTAL SEPARATION AREA

Mitigative Measures

In order to prevent cross-contamination of the water main in areas of close horizontal
separation, multiple mitigative measures will be implemented. These methods are shown on
Sheets 2 and 4 of the plans and are described below.



J The contractor will be requested to mark all utilities prior to construction to limit the
length of distance that the sanitary sewer mains and the potable water mains will be
within 10-feet of each other. Re-alignment of the water main prior to construction
will occur if necessary to minimize the length of water main within that 10-foot
zone.

o The water main will not be constructed in the same trench as the sanitary sewer
mains. These will be kept separate. Due to the nature of the existing ground being
largely bedrock, in most or all areas where the sanitary sewer main is closer than 10-
feet away from the potable water main, there will be naturally low-permeability
bedrock separating the two trenches.

o The potable water main will be constructed so that it has a watertight jacket pipe
surrounding rigid foam insulation, which in turn surrounds the main HDPE pipe. This
watertight jacket pipe will provide a physical barrier around the main carrier pipe
should any leaking wastewater come into the potable water main trench.

Summary

This deviation is necessary for the construction of the public water system, as it is not possible to
maintain 10-feet of separation between the potable water mains and the sanitary sewer systems
at all locations. While the contractor will attempt to provide 10-feet of horizontal separation
between the water and sanitary sewer mains, if it is not possible due to site constraints, the
mitigative measures described above have been included in the design and will be constructed
to prevent cross-contamination of the potable water main by the sanitary sewer system.



ATTACHMENT A
DEVIATION NUMBER

PUBLIC WATER AND SEWAGE SYSTEM DEVIATION REQUEST
FOR DEVIATIONS SUBMITTED BY A PROFESSIONAL ENGINEER
Sanitation in Subdivision and Public Water Supply Acts

Project Name: Timbrshor Public Water System-Well 5/9 DEQ or EQ Number (lf known):

. Hydrometrics, Inc.
Engineer Name: Y

Circular/Rule:
o DEQ-8 Subdivision Storm Drainage

o DEQ-1 Water Works o DEQ-10 Springs for Public Water
o DEQ-2 Wastewater Facilities Systems
0 DEQ-3 Small Water Systems ® ARM 17.36
0 DEQ-4 Subsurface Wastewater Treatment o ARM 17.30

STANDARD OR RULE NUMBER:__ARM 17.36.323

EXISTING STANDARD/RULE LANGUAGE:

Unless a waiver is granted by the department pursuant to ARM 17.36.601, sewer mains that cross water mains must be laid with a
minimum vertical separation distance of 18 inches between the mains.

PROPOSED STANDARD/RULE LANGUAGE:

A vertical separation distance of between 6 inches and 18 inches will be allowable, if necessary.

JUSTIFICATION: attach additional information as necessary

See attached.

In accordance with ARM 17.38.101 (4) (j), I certify that strict adherence to the above standard is not necessary
to protect public health and the quality of state waters.

PE Stamp Signed)

(Signature of Professional Engineer) (Date

Montana P.E. Number

For Department Use Only:
Review Engineer’s Recommendation:




Hydrometrics, Inc.

consulting scientists and engineers

MEMORANDUM

DATE: February 4, 2022
TO: Montana Department of Environmental Quality
FROM: Karl Kingery, P.E., CFM; Hydrometrics, Inc.

Greg Lorenson, P.E.; Hydrometrics, Inc.

SUBJECT: Timbrshor Public Water System — Well 5/9
Deviation Request — Sanitary Sewer Separation

This memorandum provides the technical basis to support a deviation request to allow for
between 6 and 18-inches of separation between sanitary sewer mains and the proposed water
mains for the Well 5/9 Public Water System (PWS) on the Timbrshor property. Additional
information regarding the PWS is provided in the Well 5/9 Public Water Supply Design Report
(Report). This memorandum is an attachment to the Deviation Request form required by the
Montana Department of Environmental Quality (DEQ).

Background
The Administrative Rules of Montana (ARM) 17.36.323 (9) states that:

Unless a waiver is granted by the department pursuant to ARM 17.36.601, sewer
mains that cross water mains must be laid with a minimum vertical separation
distance of 18 inches between the mains.

Due to the location of existing sanitary sewer mains and the shallow nature of the bedrock in
the area, providing more than 18-inches of separation between water and sanitary sewer mains
at crossings within the Well No. 5/9 PWS service area may not be possible. Approval of this
deviation request will allow the water mains of the Well No. 5/9 PWS to be between 6 and 18
inches of sanitary sewer mains at crossings

Wastewater Systems and Site Conditions

There are a large number of existing wastewater facilities within the Well 5/9 PWS service area.
Many of these facilities have been in place for more than 50 years and their exact location and
depth are currently unknown. Figure 1 shows the existing and proposed sanitary sewer facilities
highlighted in purple.



FIGURE 1. PROPOSED WELL LOCATION

Bedrock throughout the service area is also very shallow. Bedrock depth varies within the
service area between 0 and 4 feet. There are many locations where the bedrock is exposed.
Construction of the water mains is expected to require a significant amount of bedrock
excavation.

Sanitary Sewer Crossing Locations

Due to the location of existing wastewater facilities, there are several locations where it will be
necessary for the water mains to cross either existing or proposed sanitary sewer mains. The
locations of these crossings are shown in Figure 2.



FIGURE 2. PWS SANITARY SEWER CROSSINGS

Mitigative Measures

The risk for cross-contamination of the water mains will be mitigated through several
redundant methods. These methods are shown on Sheet 5 of the Plans, are described below,
and are shown in Figure 3.

J The insulated HDPE pipe will have a pressure tested, watertight HDPE jacket around
the insulation. This jacket will function as a carrier pipe for the main water main.

J The contractor will attempt on providing a minimum of 18-inches of separation
between the potable water pipe and the sanitary sewer pipe if possible.

° If that is not possible, a second 8-inch diameter PVC Sch. 40 Carrier pipe will
be sleeved over the water main for at least 10-feet on either side of the
crossing.

J The Contractor will install the potable water pipe above the sanitary sewer pipe if
possible.

o If that is not possible, 6-inches of flowable fill will be installed around the
sanitary sewer pipe for at least 10-feet on either side of the crossing.

J The Contractor will orient the potable water pipe as close to 90-degrees to the
sanitary sewer pipe as possible and will also attempt to locate the potable water
pipe at the mid-point between sanitary sewer joints.



FIGURE 3. POTABLE WATER - SANITARY SEWER CROSSING DETAIL

There are no areas in the Well 5/9 PWS where the sanitary sewer will need to run parallel to
and be within 10 feet of the water mains.

Summary

This deviation is necessary for the construction of the public water system, as it may not be
possible to maintain 18-inches of separation between the potable water mains and the sanitary
sewer systems at all crossing locations. While the contractor will attempt to provide 18-inches of
separation between the water and sanitary sewer mains, if it is not possible due to site
constraints, additional mitigative measures have been included in the design and will be
constructed to prevent cross-contamination of the potable water main by the sanitary sewer
system.



