
































W, .
Parcel Details . . Page 1 of 2

Show Definitions

Property Record Card Tax Year:| 2011 vl Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Primary Information
Property Category: Real Property Subcategory: Real Property
Geocode: 49-0520-18-1-70-10-0000 ‘goszzs,sme"t 0006643025
Primary Owner: DOLSMAN GARY A Property CHICORY RD
PO BOX 491 Address: LIVINGSTON, MT
GARDINFR MT 5aN2N-N4ai 59047
Certificate of Survey: 1vub CUS Parcel: 1-A
Subdivision:

General Property Information
VR - Vacant Land

Neighborhood: 750 Property Type: Rural
Living Units: 0 Levy District; 49-0C15-75
Zoning: Ownership %: 100

Linked Property:

No linked properties exist for this parcel

Exemptions:

No exemptions exist for this parcel

Condo Qwnership:

General: 0 Limited: 0
Property Factors
Topography: Fronting: 0 - None
Utilities: ! Parking Type:
i show Code Tabt Parking
Access: v Quantity:
. 0 - Rural Land Parking
Location: Proximity:
Land Summary
Land Type Acres Value
Grazing 0.000 0
Fallow 0.000 0
Irrigated 0.000 0
Continuous Crop 0.000 0

http://svc.mt.gov/dor/cadastral/Property Summary.aspx 7/15/2011



Parcel Details . . Page 2 of 7

wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 2.000 75,740

Deed Information:

Deed Date | Book | Page | Recorded Date | Document Number | Document Type
07/08/2009 07/08/2009 D356092 Quit Claim Deed

05/27/2004 | R204 | 1254 -
03/ 16/2004| R2-01 | 766

http://sve.mt.gov/dor/cadastral/PropertySummary.aspx 7/15/2011



‘i’arcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:| 2011 j Data last updated on 07/13/2011

Summary Owners Appraisals

Market Land Info Dwellings Other Bldgs/Improvements Commercial
Party #1
Default DOLSMAN GARY A
Information: PO BOX 491

GARDINER, MT 59030-0491
Ownership %:  100.000
Primary Owner: Yes
Interest Type: Conversion
Last Modified:  7/16/2009 9:30:56 AM
Other Names Other Addresses
Name Type No Other Addresses
No Other Names
http://svc.mt.gov/dor/cadastral/Owners.aspx 7/15/2011



.

*Parcel Details .

Page 1 of |

Show Deﬁnitions

Property Record Card Tax Year:l 2011 ;I Data last updated on 07/13/2011
Summary Qwners Appraisals
Market Land Info Dwellings Other P'+s/Improvements Commercial
Appraisal History
Tax Year | Land Value | Building Value | Total Value | Method
2011 75,740 0 75,740 | COST
2010 75,740 0 75,740 | COST
2009 75,740 0 75,740 | COST

http://svc.mt.gov/dor/cadastral/AppraisalHistory.aspx

7/15/2011



| ‘\’a:cel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:| 2011 v| Data last updated on 07/13/2011
Summary owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Market Land Item #1
Method: Acre Type: 1 - Primary Site
Width: Depth:
Square Feet: Acres: 2.000
Valuation
Class Code: 2101 Value: 75,740

http://sve.mt.gov/dor/cadastral/MarketLand.aspx

7/15/2011



[ o .
v’arce] Details .

Page 1 of 2

Show Definitions

http://svc.mt.gov/dor/cadastral/PropertySummary.aspx

Property Record Card Tax Year:l 2011 'I Data last updated on 07/13/2011
Summary Owners Appraisals
__""rket Land Info Dwellings Other Bldgs/Improvements Commercial
Primary Information
Property Category: Real Property Subcategory: Real Property
Geocode: 49-0520-18-1-70-17-0000 fosessment 0006643015
Primary Owner: ADKINS MAGDALEN M Property CHICORY RD
PO BOX 32 Address: LIVINGSTON, MT
PRAY MT RQNAR 59047
Certificate of Survey: 1vuo LUD Farcer: 1-C
Subdivision:
DL FRMITIGU, ML LULL LETT.IT I
General Property Information
Neighborhood: 750 Property Type: \éll?;r;l\iacant Land
Living Units: 0 Levy District: 49-0C15-75
Zoning: Ownership %: 100
Linked Property:
No linked properties exist for this parcel
Exemptions:
No exemptions exist for this parcel
Condo Ownership:
General: 0 Limited: 0
Property Factors
Topography: Fronting: 0 - None
Utilities: ! Parking Type:
i show Code Tabl i
Access: Parkm-g
v Quantity:
. 0 - Rural Land Parking
Location: Proximity:
Land Summary
Land Type Acres  Value
Grazing 0.000 0
Fallow 0.000 0
Irrigated 0.000 0
Continuous Crop 0.000 0

7/15/2011



Parcel Details . .

Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 1.000 62,460

Deed Information:

| Deed Date | Bookl Paqe | Recorded Date I Document Numberl Document Tvnel

| 05/27/2004 | R204 | 1253 | | | I

Page 2 of 2

http://svc.mt.gov/dor/cadastral/Propcrty Summary .aspx

7/15/2011

™

L






* "Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:] 2011 ~| Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Appraisal History
Tax Year | Land Value | Building Value | Total Value | Method
2011 62,460 0 62,460 COST
2010 62,460 0 62,460 | COST
2009 62,460 0 62,460 | COST
hitp://svc.mt.gov/dor/cadastral/AppraisalHistory.aspx 7/15/2011



* ”.Parcel Details .

Page | of |

Show Definitions

Property Record Card Tax Year:l 2011 vI Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Market Land Item #1
Method: Acre Type: 1 - Primary Site
Width: Depth:
Square Feet: Acres: 1.000
Valuation
Class Code: 2101 Value: 62,460

http://svc.mt.gov/dor/cadastral/Marketl.and.aspx

7/15/2011






e a1l o] Ayl .
Parcel Details . . Page 2, of2 o

Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 1.000 62,460

Deed Information;

Deed Date | Book | Page | Recorded D: | Document Number | Document Type

03/16/2004 | R201 | 766

http://sve.mt.gov/dor/cadastral/Property Summary .aspx 7/15/2011



Parcel ‘etails .
b

Page 1 of 1

Show Definitions

Property Record Card Tax Year:| 2011 'I Data last updated on 07/12/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Party #1
Default ADKINS MAGDALEN M
Information: PO BOX 32
PRAY, MT 59065-0032
Ownership %: 100.000
Primary Owner: Yes
Interest Type: Conversion
Last Modified:  9/16/2009 11:21:52 AM
Other Names Other Addresses
Name Type No Other Addresses
No Other Names
http://svc.mt.gov/dor/cadastral/Owners.aspx 7/15/2011




Parcel Details .

Page | of 1

Property Record Card

Tax Year:l 2011 'I

Data last updated on 07/12/2011

Show Definitions

Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Appraisal History
Tax Year|Land Value | Building Value | Total Value | Method
2011 62,460 0 62,460 COST
2010 62,460 0 62,460 COST
2009 62,460 0 62,460 COST

http://sve.mt.gov/dor/cadastral/AppraisalHistory.aspx

7/15/2011



. . Parcel Details .
2 \

Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 v| Data last updated on 07/12/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Market Land Item #1
Method: Acre  Type: 1 - Primary Site
Width: Depth:
Square Feet: Acres: 1.000
Valuation
Class Code: 2101 Value: 62,460
http://svc.mt.gov/dor/cadastral/MarketLand.aspx 7/15/2011






Parcel Details . . Page 2of2 *« .,

Continuous Crop 0.000 0
Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 1.000 62,460

Deed Information:

Deed Date | Book | Page | Recorded Date | Document Number | Document Type
03/19/2003 | R185 | 1212
03/19/2003 | R185 | 1213

http://sve.mt.gov/dor/cadastral/Property Summary.aspx 7/15/2011






. Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 vl Data last updated on 07/12/2011
Summary Oowners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Appraisal History
Tax Year | Land Value | Building Value | Total Value | Method
2011 62,460 0 62,460 | COST
2010 62,460 0 62,460 | COST
2009 62,460 0 62,460 COST

http://svc.mt.gov/dor/cadastral/AppraisalHistory .aspx

7/15/2011



o Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 v[ Data last updated on 07/12/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Market Land Item #1
Method: Acre Type: 1 - Primary Site
Width: Depth:
Square Feet: Acres: 1.000
Valuation
Class Code: 2153 Value: 62,460

http://sve.mt.gov/dor/cadastral/MarketLand.aspx

7/15/2011



Parcel Details

Page 1 of 2

Show Definitions

LIVINGSTON, MT 59047-8704

Linked Property:

Certificate of Survey

Subdivision:

Legal Description: 518, TO5 S, RO9 E, C.0.S, 1810, PARCEL 2-B

Last Modified: 5/24/2011 12:49:34 PM

General Property Information

Neighborhood: 750 Property Type:
Living Units: 1 Levy District:
Zoning: Ownership %:

No linked properties exist for this parcel

Exemptions:

No exemptions exist for this parcel

Condo Ownership:

General: 0
Property Factors
Topography:
Utilities: 1
i show Code Tabl
Access:
0
Location: 0 - Rural Land
Land Summary
Land Type
Grazing
Fallow
Irrigated

http://svc.mt.gov/dor/cadastral/Property Summary .aspx

Limited:

Fronting:
Parking Type:
Parking
Quantity:
Parking
Proximity:

E
o o o i

RR - Residential
Rural

49-0C15-75
100

0 - None

Property Record Card Tax Year:| 2011 vl Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bidgs/Improvements Commercial
Primary Information
Property Category: Real Property Subcategory: Real Property
Geocode: 49-0520-18-1-70-20-0000 :ﬁ’:’"‘em 0006643050
Primary Owner: PINDER II GERALD L & SANDRA Property 9 CHICORY RD
L Address: LIVINGSTON, MT
9 CHICORY RD 59047

7/15/2011




Parcel Details . . Page 2 of 2
Continuous Crop 0.000 0
Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 1.015 62,659
Deed Information:
Deed Date | Book | Page | Recorded Date | Document Number | Document Type
03/26/2006 | D334 | 119
03/17/2003 | R185 | 986
http://svc.mt.gov/dor/cadastral/Property Summary.aspx 7/15/2011



*Parcel Details . . Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 vl Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Party #1
Default PINDER II GERALD L & SANDRA L

Information: g CHICORY RD
LIVINGSTON, MT 59047-8704

Ownership %:  100.000

Primary Owner: Yes

Interest Type:  Conversion

Last Modified:  1/16/2008 9:46:11 AM

Other Names Other Addresses
Name Type No Other Addresses
No Other Names

http://svc.mt.gov/dor/cadastral/Owners.aspx 7/15/2011



~Rarcel Details .

Page 1 of 2

Show Definitions

Land Summary
Land Type
Grazing
Fallow
Irrigated
Continuous Crop

http://svc.mt.gov/dor/cadastral/Property Summary .aspx

Property Record Card Tax Year:l 2011 vI Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Primary Information
Property Category: Real Property Subcategory: Real Property
Geocode: 49-0520-18-1-70-30-0000 ‘gxfs““"“t 0006643070
Primary Owner: ADKINS MAGDALEN M Property CHICORY RD
PO BOX 32 Address: LIVINGSTON, MT
PRAY. MT GQNAS-NN3? 59047
Certificate of Survey: 151u COUS Parcel: 2-C
Suhdiviginn:
General Property Information
Neighborhood: 750 Property Type: Eﬁr;IRes'de”t'a'
Living Units: 1 Levy District: 49-0C15-75
Zoning: Ownership %: 100
Linked Property:
No linked properties exist for this parcel
Exemptions:
No exemptions exist for this parcel
Condo Ownership:
General: 0 Limited: 0
Property Factors
Topography: Fronting: 0 - None
Utilities: ! Parking Type:
{ ihow Code Tabl i
Access: Parkm_g
0 Quantity:
o 0 - Rural Land Parking
Location: Proximity:

0.000 0
0.000 0
0.000 0
0.000 0

1/15/2011



Parcel Details . . Page 2 of 27
Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 1.000 62,460
Deed Information:
Deed Date | Book | Page | Recorded Date | Document Number | Document Type
03/19/2003 | R185 | 1214
htip://svc.mt.gov/dor/cadastral/Property Summary .aspx 7/15/2011



v i

« Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 _'J Data last updated on 07/13/2011
summary Qwners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Party #1
Default ADKINS MAGDALEN M
Information: PO BOX 32
PRAY, MT 59065-0032
Ownership %: 100.000
Primary Owner: Yes
Interest Type: Conversion
Last Modified:  11/16/2007 3:10:25 AM
Other Names Other Addresses
Name Type No Other Addresses
No Other Names
http://sve.mt.gov/dor/cadastral/Owners.aspx 7/15/2011




- Parcel Details .

Page 1 of 1

Property Record Card

Tax Year:| 201 1_;|

Data last updated on 07/13/2011

Show Definitions

Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Appraisal History
Tax Year | Land Value | Building Value | Total Value | Method
2011 62,460 86,590 149,050 COST
2010 62,460 86,590 149,050| COST
2009 62,460 86,590 149,050| COST

http://sve.mt.gov/dor/cadastral/AppraisalHistory.aspx

7/15/2011



« Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:{ 2011 'l Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Market Land Item #1
Method: Acre Type: 1 - Primary Site
Width: Depth:
Square Feet: Acres: 1.000
Valuation
Class Code: 2101  Value: 62,460

http://svc.mt.gov/dor/cadastral/MarketLand.aspx

7/15/2011






Parcel Details .

. Page 2 of 2°

Additional e
Ba: nent: 0 Floors: 0 A 0
. ./st Floor: 960 Half Story: 0 Unfinished Area: 0
Second Floor: 0 SFLA: 960
Depreciation Information
cbhu: Average (7) Physical Condition: Utility:
Desirability: Property:
Location:
Depreciation Calculation
Age: 4.00 Pct Good: 0.95 RCNLD: 86,590
Additions / Other Features
Lower First Second | Third | Area | Year | Cost
33 - Deck, Wood 16 160
33 - Deck, Wood 48 480
Quantity Type Value
1 BD - Built-in Dishwasher 500
1 EF - Exhaust Fan 200

http://sve.mt.gov/dor/cadastral/Dwellings.aspx

7/15/2011

PR



* Parcel Details

T

Page | of 2

Show Definitions

Property Record Card Tax Year:l 2011 vl Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Primary Information
Property Category: Real Property Subcategory: Real Property
Geocode: 49-0520-18-1-70-01-0000 posessment 0006643000
Primary Owner: ADKINS MIKE Property 19 CHICORY RD
PO BOX 32 Address: LIVINGSTON, MT
PRAY, MT 59065-0032 55047
Certificate of Survey: 1//2 COS Parcel: 3
Subdivision:
Legal Description:
Last Modified: e e
General Property Information
Neighborhood: 750 Property Type: SF:r;ICommerual
Living Units: 2 Levy District: 49-0C15-75
Zoning: 2 Ownership %: 100
Linked Property:
No linked properties exist for this parcel
Exemptions:
No exemptions exist for this parcel
Condo Ownership:
General: 0 Limited: 0
Property Factors
A 4 - Residential
Topogr Fronting: Street
Utilitie: . Parking Type:
, Parking
Access: Quantity:
A 0 - Rural Land Parking
Location: Proximity:
Land Summary
Land Type Acres Value
Grazing 0.000 0
Fallow 0.000 0
Irrigated 0.000 0

http://sve.mt.gov/dor/cadastral/Property Summary.aspx

7/15/2011




Parcel Details . . Page 2 of 2
Continuous Crop 0.000 0
Wild Hay 0.000 0
Farmsite 0.000 0
ROW 0.000 0
NonQual Land 0.000 0
Total Ag Land 0.000 0
Total Forest Land 0.000 0
Total Market Land 12.792 366,598
Deed Information:
Deed Date | Book | Page | Recorded Date | Document Number | Document Type
12/14/2001 | R167 | 117
07/19/2000 | R149 | 1563
07/19/2000 | R149 | 1564
09/13/1999 | R142 | 387
09/13/1999 | R142 | 389
http://sve.mt.gov/dor/cadastral/Property Summary.aspx 7/15/2011

5



' Parcel Details . . Page 1 of |

Show Definitions

Property Record Card Tax Year:l 2011 ;I Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Party #1
Default ADKINS MIKE

Information: PO BOX 32
PRAY, MT 59065-0032
Ownership %: 100.000
Primary Owner: Yes
Interest Type:  Conversion
Last Modified: 11/16/2007 3:10:25 AM

Other Names Other Addresses
Name Type No Other Addresses
No Other Names

http://svc.mt.gov/dor/cadastral/Owners.aspx 7/15/2011




‘ Parcel Details .

Page 1 of 1

Show Definitions

Property Record Card Tax Year:l 2011 v] Data last updated on 07/13/2011
Summary owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Appraisal History
Tax Year | Land Value | Building Value | Total Value | Method
2011 366,598 384,700 751,298 | COST
2010 366,598 384,700 751,298 | COST
2009 366,598 384,700 751,298 | COST

http://svc.mt.gov/dor/cadastral/AppraisalHistory.aspx

7/15/2011



" Parcel Details

Page 1 of 1

Show Definitions
Property Record Card Tax Year:l 2011 -[ Data last updated on 07/13/2011

Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial

Market Land Item #1

Method: Acre Type: 1 - Primary Site

Width: Depth:

Square Feet: Acres: 9.792

Valuation

Class Code: 2107 Value: 179,218

Market Land Item #2

Method: Acre Type: 1 - Primary Site

Width: Depth:

Square Feet: Acres: 3.000

Valuation

Class Code: 2101 Vvalue: 187,380

http://svc.mt.gov/dor/cadastral/MarketLand.aspx 7/15/2011






Parcel Details . . Page 2 of 2

View: Access:
Area Used In Cost
Basement: 0 2& ‘:::;?"al 0 Attic: 0
First Floor: 936 Half Story: a Unfinished Area: 0
Second Floor: 0 SFLA: 936
Depreciation Information
Ccbu: Fair (6) Physical Condition: Utility:
Desirability: Property:

Location:

Depreciation Calculation

Age: 5.00 Pct Good: 0.88 RCNLD: 78,520
Additions [/ Other Features

Lower First Second | Third | Area | Year | Cost
11 - orch, Frame, Open 24 457
33 - Deck, Wood [ 40 400

No other features exist tor this dwelling

http://sve.mt.gov/dor/cadastral/Dwellings.aspx 7/15/2011












" " Parcel Details

Page 1 of 2

http://svc.mt.gov/dor/cadastral/Commercial.aspx

Show Definitions
Property Record Card Tax Year:l 2011 vI Data last updated on 07/13/2011
Summary Owners Appraisals
Market Land Info Dwellings  Other Bldgs/Improvements Commercial
Existing Commercial Buildings
Building Building . .
Number Name Structure Type Units/Bldg | YearBuilt
705 - Truck/Heavy
1 Equipment Service 1 2000 | Select
1 396 - Mini Warehouse 10 2003 Select

General Building Information

Building Number: 1 Building Name: Structure Type:

Units/Building: 1 Identical Units: 1 705 - Truck/Heavy Equipment Service
Grade: A Year Built: 2000 Year Remodeled: 0
Class Code: 3307 Effective Year: 0 Percent Complete: 0.00
Interior/Exterior Data Section #1

) . . 070 - Service Station

Level From; 01 Level To: 01 Use Type: with Bays

Dimensions

Area: 2,160 Use SK Area: N

Perimeter: 186 Wall Height: 14

Features

Exterior Wall . -

Description: Construction: Economic Life:

1-Wood
. 02 - Frame Frame/Joist/Beam 30 Years
%o Interior S o . e
Finished: 100  Partitions: 2-Normal Heat Type: 3-Unit or Space Heaters
0- .

AC Type: None Plumbing: 2-Normal

Physical 4- Functional )

Condition: Good Utility: 3-Normal

Building Other Features

No other features exist for this interior/exterior detail
Elevators and Escalators

7/15/2011



* Parcel Details

Page 1 of 2

Property Record Card

Tax Year:| 2011 'I

Show Definitions

Data last updated on 07/12/2011

Summary Owners Appraisals
Market Land Info Dwellings Other Bldgs/Improvements Commercial
Existing Commercial Buildings
Building Building . .
Number Name Structure Type Units/Bldg | YearBuilt
1 705 - Trucijeayy Equipment 1 2000 Select
Service
1 396 - Mini Warehouse io 2003 | Select
General Building Information
Building Number: 1 Building Name: Structure Type:
Units/Building: 10 Identical Units: 1 396 - Mini Warehouse
Grade: F Year Built: 2003 Year Remodeled: 0
Class Code: 3307 Effective Year: 0 Percent Complete: 0.00
Interior/Exterior Data Section #1
. . i 041 - Mini
Level From: 01 Level To: 01 Use Type: Warehouse
Dimensions
Area: 960 Use SK Area: N
Perimeter: 184 Wall Height: 10
Features
Exterior Wall Description: Construction: Economic Life:
1-Wood
02 - Frame Frame/Joist/Beam 35 Years
% Interior . . )
Finished: 100 Partitions: 2-Normal Heat Type: 0-None
. 0- . i
AC Type: None Plumbing: 0-None
. PR Functional )
Physical Condition: Good Utility: 3-Normal
Building Other Features
No other features exist for this interior/exterior detail
Elevators and Escalators
I
http://sve.mt.gov/dor/cadastral/Commercial .aspx 7/15/2011
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OCTAGBN |

Consulting Engineers LLC
Bio Energy, Civil, Mechanicsl
(408) 3339040
Bex 78, Emigrant, MT 88027
emalt octagon@wispwestnat

PROJECT NAME:
Adkins Class il

Waste Tires
Monofill Landfill

CLIENT NAME:
Mike AdKins

-

I

EERING

g

;

By

CLIENT
APPROVAL
CiviL
_APPROVAL
DATE

REVY. NUMBER

e

== =

REVISION SCHEDULE

SHEET TITLE

Typical Section
at Landfil Boundary

ISHEET NUMBER

4 of 4

Licensed Landfiil Boundary

44& Set Back I

Typical
-

el

NOTE 1: 2-ft tall Berm shall be constructed around entire perimeter
of Active Pit to divert Stormwater runoff f 'm entering open pit

NOTE 2. 2 % Slope toward edge of Pit from center of Drainage Area

/

NOTE 3: Graded Surface planted with grass seed to produce

/ Erosion Resistant Vegetation

NOTE 4. Cover Final Lift of Pit with a Layer of Sandy Loam Topsoil
Grade and Rake Smooth to specified Slope

TP,

Fence \
Stormwater
Dralnage Swale
(around Perimeter of
Landfiil)

Undisturbed Natural
well-drained sandy Soils

(Refer to Engineer’s Report

for Description )

4 R
XY

BN o 14 u

Typical layer of Rubber Pieces
placed in lifts 5-ft to 6-ft thick

Rubber Pieces
Minimum 6-in of

«+—— Gravel / Sand
cover over Layer of
Rubber pieces

(Typical @ every layer
of fill over rubber pieces)

Rubber Pieces
Q’“'Q I(’ M1y

Edge of Pit Cut e

to Natural Angle Subber

of Repose for ubber Pieces

Native Soils Average Depth

: X \ o of Pit = 60-ft
‘ TN \\\ .
,‘ \\ Rubber Pieces
5 -"'., /) Rubber Pieces
JUN 0 3 201 N W
DEPT OF ENemD Z.A07Y \
WASTE & Uél:;ﬁ&R_Ci“:% ll%?.r( (
MANAGEVENT SURER Depth to Groundwater Table @@ .j‘aubber Dieces
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PARK COUNTY COMMUNITY
DEVELOPMENT DEPARTMENT

City/County Building Phone 406-222-4102
414 East Callender Street Fax 406-222-4109
Livingston, MT 59047 plletcher a parkcounty.org
MEMORANDUM
RECEIVED
DATE: Friday, March 11, 2011 JUN 03 201
FROM: Philip Fletcher, Director DEPT - o S AUTY
R R
TO: William E. Smith, P.E.
RE: Request for “Zoning Certification” on Application for Proposed Landfill Located

within NE 1/4 Section 18 T5S R9E MPM, Park County.

SUBJECT: CLASS II1 SOLID WASTE MANAGEMENT SYSTEM LICENSE
APPLICATION: ZONING CERTIFICATION

Dear William:

Attached is a signed copy of your Class III Solid Waste Management System License Applica-
tion with a qualification as noted below:

We have deleted the language of the Zoning Certification section that states “I hereby certify that
the site of the planned solid waste management system is in accordance with local government
zoning and ordinances . . . as this language is inapplicable to Park County as the site proposed
for the “planned solid waste management system” is not in any zoned area --- it is neither “in ac-
cord with our local zoning ordinance and ordinances™ or not in “accordance.” We simply have
no zoning jurisdiction at all by which we can measure the proposal’s accordance.

I believe, however, that this clarification should suffice for your immediate purpose(s).

Finally, please note that by signing this Certification we are not necessarily agreeing with, or ac-
cepting, the factual background or other information stated in your letter addressed to be and
dated March 3, 2011.

Please let us know if this office can be of any further assistance to you in this matter.

Printed Nam ’p\-\ e f VL-ETCL\’&R_

Signature: I\T\J\D Title: D RECIeR
Ta
Representing: TARK. Crovwry Comm, ey, Date: - MAR ~ 2414










2.

Adkins Class Ill Waste Tire Mono-Fill Landfill

Operation and Preventative Maintenance Plan

. This landfill will receive only waste tires at an operational maximum rate of 5000

carcasses per day from three sources: 1) cut, chopped and shredded waste tirve
pieces that have been processed by company trucks at source locations and hauled
to landfill; 2) whole carcasses delivered to the landfill by hired trucks from
maintenance shops and retail businesses that generate waste tires; and 3) whole
carcasses dropped off at landfill one to four-at-a-time by private individuals. Upon
arriving at the landfill, waste tire pieces processed off-site will be conveyed directly
into the pit. Whole tire carcasses delivered to the landfill will be off-loaded into the
processing building located within the licensed landfill boundary, chopped, cut or
shredded and then conveved into the pit.

Tire carcasses will be cut. chopped and shredded to significantly reduce void
volume and increase the number of carcasses that can be placed into each cubic
yard of pit volume. It is estimated that the chopped rubber pieces produced from
between 33 and 62 average size car tires can be disposed per cubic.

Landfill hours of operation are expected to be 7:30 am to 5:00 pm Monday through
Friday, except legal holidays. Additional hours could include 8:00 am to noon on
Saturday depending upon potential level of business on that day. The Owners
expect the facility to be staffed by 4 to 6 full time and 2 part time employees. A
front desk clerk will be available to check-in and document loads of tires, collect
money, give receipts, etc. during business hours.

This site is accessed directly off of Chicory Road, a paved county road. The main
entrance into the proposed landfill property is approximately 1000 ft from the
Chicory Road intersection with East River Road, state highway 540. The facility
will be accessed through double gates to provide clearance for larger trucks. A
secondary access into the pit side of the property will be controlled by a pair of
locked gates. The public access area and the pit operation will be separated by
fence and gates, and vehicles entering into the property will be greeted by a person
at the front desk who has visual oversight of the public area.

Less than 1 mile to the northeast, East River Road intersects with Mill Creek Road
(a paved county road). In this distance between Chicory Road and Mill Creek
Road, East River Road crosses over Mill Creek. Although the bridge is shightly
narrower than the two driving lanes of ERR, the bridge 1s structurally sound for
trucks running at legal highway loads, and is maintained by MDT. Mill Creek
crosses over Yellowstone River on a late model full highway width and load bridge
and intersects with US Highway 89 South in a distance of approximately 0.8 mile
to the north.

An old gravel pit occupies an area equal to approximately 40% of the licensed
landfill property. The maximum depth of this pit is 60 feet but the pit bottom
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slopes up in all directions. As part of routine landfill operation, the landfill will be
excavated to a nominal depth of 60 ft below natural ground surface, and perimeter
excavation into native soils will be laid back to maintain stable soil conditions in
the surrounding terrain.

6. Landfilling will not encroach upon the cast boundary of Gary Dolsman’s Tract 1-A
until the purchase of this tract can be transacted between him and Mike Adkins.
Mike presently holds a right of first refusal for purchasing this property from Gary.

7. At the outset of pit operations, consideration will also be paid to future retrieval of
these rubber pieces, when technology enables economically viable processes for
their use.

8. Chopped rubber pieces will be placed into the pit in lifts approximately 5 ft thick;
backfilled with native sand and gravel excavated from the pit; and mechanically
compacted to fill voids and stabilize each lift. The compacted lift will then be
covered with a 6" layer of sand/gravel.

The lift will grow in surface area at the rate of approximately 3000 sq. ft per week.
Lifts will be routinely backfilled, compacted and covered every 2 to 3 weeks as the
fill operation proceeds across the open pit, so that no more than 6 to 9 thousand sq.
ft of rubber pieces remain exposed at any one time. When the eleventh lift finally
reaches ground surface, an 18" thick finish layer of sand/gravel excavated from the
pit and a 6" cover of loamy topsoil retrieved from on-site stockpiles will be placed to
cap the pit. This finished layer will be contoured to an average slope of 2% toward
the perimeter of the pit to enhance stormwater runoff.

A stormwater control berm approximately 2 ft high will be constructed within not
more than 10 ft of the edge of the open pit {as shown in schematic Section A-A on
the attached drawing sheet C) to protect from stormwater running into the pit.

9. All processed rubber pieces will be placed into the pit as carcasses are chopped, cut,
shredded. Carcasses will be processed at a rate that will control and minimize the
number of waste tires stockpiled and the time they remain in standby. Hydraulic
cutters / shredders installed in the building on site will be used to cut carcasses. In
addition, heavy excavation equipment, such as rubber tired front loader, track
excavator, track bulldozer, vibratory sheep-foot compactor, and material handling
conveyors adequately sized to efficiently handle the volume of rubber pieces and
earthen backfill material will be operated within the designated perimeter of the
landfill.

10.The west area is designated as Phase 1. Phase larea is shown on the attached
aerial photo labeled “Existing Conditions” (sheet 2 of 4), Site Layout (sheet 3 of 4)
and Plan Schematic (sheet B). Additional activities also conducted within Phase 1
area will include: staging and processing whole tire carcasses in the processing
building to be constructed immediately to the north of the existing shop building;
and maintaining equipment in the existing shop building.

11.As the surface area of the pit is enlarged, topsoil on the natural ground surface
shall be stripped and stockpiled on-site for use in future reclamation of landfill
surface. In addition, erosion control measures shall be implemented to mitigate
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effects of stormwater runoff and wind. Silt fences shall be erected and maintained
to minimize erosion and sediment transport due to stormwater. Growth of
vegetation from the stockpiled topsoil will be encouraged to protect against wind
erosion. The existing stockpiles of topsoil show heavy volunteer growth of
vegetation showing the soil to be laden with plant seeds ready to germinate in
favorable conditions,

Soil excavated from the pit will be screened on-site as required and used to provide
sand, gravel and cobble material adequate for backfilling lifts of rubher pieces.
Dust abatement measures, which may include use of water sprinklers in the
screening equipment, shall be implemented as required. Larger dimension reject
cobbles, rocks and boulders will be hauled off site.

12.The line separating Phase 1 from Phase 2 will be fenced with a durable steel
fencing material at least 4 ft in height, and maintained as long as landfill
operations are limited to the Phase 1 area. The location of this fenced line with
access gates between Phase 1 and Phase 2 is shown on the attached Site Layout.

13.As the pit fills up with waste tire pieces from the southwest corner of the property
in Phase 1, and the surface is reclaimed to form natural ground, excavation and
landfill will proceed to the north and east. As the pit encroaches upon the gravel
screening operation, this operation will be relocated from the northern area to the
southern area of Phase 1 made available by reclaiming the pit. Landfill operations
will continue uninterrupted throughout Phase 1. As the pit in Phase 1 nears
completion, excavation will continue east along the south boundary of the licensed
landfill property into the south portion of Phase 2 area. Then pit excavation will
continue north until the processing building, maintenance shop and storage
building are encroached upon. These buildings may then be temporarily relocated
onto the reclaimed Phase 1 area or removed from site. Because this scenario is at
least 15 years off into the future, exact details of this transition are not clear at this
writing.

14, The number of tires used per unit volume, the rate at which a lift of compacted
rubber pieces will grow, and area of each lift required to be covered in each 2 to 3
week interval is discussed as follows:

Completed lifts will be backfilled and covered with native pit run and screened
earthen material consisting of sand and gravel with varying content of loam and
fines at intervals not to exceed 13 weeks. This is the maximum interval set by the
laws and rules of the State of Montana. In general, the operational standard will
be to keep the lifts covered within four weeks of placement in order to reduce the
visual impact and the danger from fire. A total of eleven lifts of compacted rubber
pieces will be placed in the full depth of the pit.

15. Density of rubber shreds averages between 24 and 33 Ib/cu. ft (pcf) for loose
material and between 40 and 52 lb/cu. ft once compacted into place. (Refer to
NEWMOA Fact Sheet, “Beneficial Use of Tire Shreds As Lightweight Fill”, dated
April 6, 2001 prepared by Northeast Waste Management Officials’ Association, and
“Source Users Guidelines for Waste and By-Product Materials in Pavement
Construction” Federal Highway Administration, FHWA-RD-97-148, April 1998.)
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16.

17.

18.

19.

Rubber pieces will be placed and compacted into the landfill at a nominal rate of
110 cu. yds per day. Each lift will be nominal 5 ft in depth and will be backfilled
and compacted in scveral passces to ensure stability as the lift is brought up. Each
lift will grow at a rate of 3000 sq. ft per week, and cach completed lift measuring
9,000 sq. ft in arca will be covered with 6 inches of sand and gravel soil at least
every 3 weeks.

When the final lift of waste rubber pieces brings a portion of the landfill’s surface
at least 6000 sq. ft in area to within +/-1 ft of surrounding ground level, an 18"
thick layer of sand/gravel covered by a 6" minimum thick layer of loam and clayey
loam topsoil shall be placed over top of the lift. The final topsoil layer spread over
the sand/gravel layer shall be capable of sustaining a healthy stand of surface
vegetation. Prior to placing the topsoil layer, the final layer of sand/gravel spread
over the finished lift shall be contoured to a gentle crown across the finished
surface of the landfill pit and slightly compacted. Weather permitting, the topsoil
shall be planted with a mix of grass seeds. If hot summer weather is present.
seeded areas should be gently irrigated to establish a durable. erosion resistant
stand of surface vegetation.

As each lift is brought to ground surface, covered with the required layer of
sand/gravel, contoured to finish shape and planted, measures shall be taken to
prevent stormwater runoff from flowing into the open pit and causing erosion and
transport of sediment into the pit. The edges of the open pit shall be protected with
a small berm of compacted topsoil or silt fence and the surface crowned toward the
perimeter of the pit to cause stormwater collected on the finished surface to be
drained toward the outside edges.

During the growing season, application of irrigation water to the freshly reclaimed
and seeded areas should be a consideration. Water can be diverted from the Mill
Creek Irrigation Pipeline, pumped from the existing monitoring well located near
the north boundary of Phase I area, or the well located within Phase 2 for use in
irrigating the reclaimed and seeded areas of finished pit surface. Irrigation water
should be applied at a rate of 1 inch to 1.5 inches per week during the growing
season for at least two consecutive growing seasons to establish and maintain a
durable stand of grass and surface vegetation.

Reclamation will be completed on areas of the pit approximately 7000 to 9000 sq. ft
in size (approximately every two to three weeks) as they are brought to ground
level. Finish topsoil will be spread to the required thickness, graded to a gentle
slope toward the property boundary and planted with a mix of native and drought
resistant grass seeds. Stormwater received on the finished surface during a
rainfall event will drain toward the perimeter of the landfill but most will soak in
to the root zone of the plants. The exterior perimeter between the edge of the pit
and the licensed boundary of the landfill shall be protected with an earth swale
approximately 2 ft deep by 5 ft wide contoured into the natural ground surface and
planted with grass. The swale is dimensioned to provide adequate capacity to
convey flows generated by the 100 year storm event without over topping 1t banks,
thereby ensuring that stormwater is not received on the reclaimed pit surface.
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This swale fits into the natural topography of the ground and serves as the path of
least resistance to convey stormwater runoff around the landfill. Stormwater
runoff from the surface of the landfill, and from surrounding land will be
intercepted by the swale and channeled around the perimeter of the licensed
landfill and off the property.

20.Stormwater landing inside the open pit shall be channeled into a lined stormwater
detention basin from which it can be pumped. The Lined basin should be excavated
into the bottom of the pit at its lowest point. A pumping sump must be provided in
the lowest end of the lined basin to accommodate a pump intake. A basin 10 ft
wide x 15 ft long x 2 ft average depth will contain the total volume of runoff
generated by design storm event. Water discharged from the pump outlet must be
spread and dispersed onto ground surface outside pit in such a manner to prevent
so1l scour and erosion.

21.Routine maintenance and preventive maintenance must be conducted on all
equipment on a periodic basis. Maintenance schedules shall be established and
implemented for each machine and piece of equipment in order to ensure the
reliable operation.

22.The waste tire mono-fill landfill i1s not expected to attract a significant amount of
litter. However, maintaining a slightly appearance throughout the facility will be
emphasized to the employees. They will be encouraged to keep their work areas in
tidy and orderly condition. In the same manner, rodents, insects and other
nuisance creatures are not expected to be attracted to this facility.
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Remamder

DePuy Law Firm, P.C
LIMITED WARRANTY DEED

FOR VALUE RECEIVED, NELSON APPLEGATE, AS TRUSTEE OF THE
NELSON APPLEGATE INTER VIVOS TRUST AGREEMENT, DATED FEBRUARY 23,
1998, of P. O. Box 316, Emigrant, Montana 59027 and GLORIA J. APPLEGATE, AS
TRUSTEE OF THE GLORIA J. APPLEGATE INTER VIVOS TRUST AGREEMENT,
DATED FEBRUARY 23, 1998, of P. O. Box 136, Emigrant, Montana 59027, the Grantors, do
hereby grant, bargain, sell, convey and confirm unto MIKE ADKINS, of P. O. Box 465,
Livingston, Montana 59047, the following described real property in Park County, Montana, to-
wit:

TRACT A OF CERTIFICATE OF SURVEY NO. _/ é [E E , BEING ALL OF THE
ULAF EGGAR AND JACK G. EGGAR TRACT AS SHOWN ON PLAT NO.529 AND
THAT LAND BETWEEN EAST RIVER ROAD AND CiICORY ROAD AS SHOWN
ON PLAT 689 AND LOCATED IN THE SOUTHEAST ONE- QUARTER OF
SECTION 7 AND NORTHEAST ONE-QUARTER OF SECTION 18, TOWNSHIP 5
SOUTH, RANGE 9 EAST, PRINCIPAL MERIDIAN MONTANA, PARK COUNTY,
MONTANA, AND BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS

COMMENCING AT THE NORTHWEST CORNER OF SECTION 18, T5S, R9E,

P.M M, PARK COUNTY, MONTANA; THENCE § 89°- 47-00" E ALONG THE

LINE COMMON TO SAID SECTIONS 7 AND 18, A DISTANCE OF 3109 54 FEET
TO THE POINT OF BEGINNING; THENCE CONTINUING § 89°47-00" E ALONG
SAID LINE COMMON 710 SECTIONS 7 AND 18, A DISTANCE OF 828.00 FEET TO
A POINT; THENCE S 89°-37-00" W, A DISTANCE OF 440.76 FEET TO A
POINT, THENCE NORTHEASTERLY ALONG A 380.00 FOOT RADIUS
TANGENT CURVE TO THE LEFT, WITH A CENTRAL ANGLE OF 40°-
41'40", AND A CURVE LENGTH OF 269.90 FEET TQ A POINT,
THENCE N 48°-55'-20" E, A DISTANCE OF 203.78 FEET TO A POINT,
THENCE S 00°-00- 00" E, A DISTANCE OF 95.29 FEET TO A POINT;
THENCE SOUTHWESTERLY ALONG THE CENTERLINE OF EAST
RIVER ROAD AND A 114590 FOOT RADIUS TANGENT CURVE TO
THE RIGHT, WITH A CENTRAL ANGLE OF 22°-02'43", A CURVE
LENGTH OF 440.90 FEET TO A POINT; THENCE § 43°47'-00" W
ALONG SAID CENTERLINE OF EAST RIVER ROAD, A DISTANCE OF
79.00 TO A POINT, THENCE SOUTHWESTERLY ALONG SAID
CENTERLINE OF EAST RIVER ROAD AND A 1432.40 FOOT RADIUS
TANGENT CURVE TO THE RIGHT, WITH A CENTRAL ANGLE OF
23°-00'-00", A CURVE LENGTH OF 575.00 FEET TO A POINT, THENCE
§ 66°47-00" W ALONG SAID CENTERLINE OF EAST RIVER ROAD;
A DISTANCE OF 77.90 FEET TO A POINT, THENCE N 00°.33'-00" W, A
DISTANCE OF 135,73 FEET TQ A POINT;, THENCE § 73°-16-00" W, A
DISTANCE OF 862.09 FEET TO A POINT; THENCE N 00°-33-00" W, A
DISTANCE OF 752.71 FEET TO A POINT; THENCE CONTINUING N
00°-33-00" W, A DISTANCE OF 8.64 FEET TO THE POINT OF
BEGINNING. SAID TRACT A CONTAINS 18.310 ACRES.

Together with all appurtenances, hereditaments, and tenements, including all
walter rights, gas, oil, other hydrocarbons, minerals and geothermal rights now held
by the Grantors.
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SUBJECT TO:

Eascinents and right-of-ways of record, eascments as dclineated on recorded
plats or centificates of survey and easements apparent by visual inspection.

Rights of way for ditches, streams, creeks, rivers or canals, roads, streets or
highways as the same may be located over, along, and across the property.

County road rights-ol-way not recorded and indexed as a conveyance in the
office of the clerk and recorder pursuant to Title 70, Chapter 21, M.C.A.

Deced Restriciions that apply only to that portion of the property described as
the Sand Pit Tract in Plat No. 689,

1. No mining of sand, gravel, or minerals while the grantee owns the property
or whenever cither or both Nelson Applegate or Glona J. Applegate cease to live on
the property, {whichever occurs first) described in a deed recorded in Roll 130,
pages 580-581, in the office of the Clerk and Recorder of Park County, Montana.

2. No buildings mobite homes or structures shall be built or placed on the
property while the grantce owns property, or whenever ¢ither or both Nelson
Applegate or Glona J. Applegate cease to live on the property, {whichever occurs
first), as described in a deed recorded in Roll 130, pages 580-581, in the office of the
Clerk and Recorder, in the ofTice of the Clerk and Recorder of Park County,
Montana.

Exceptions and reservations contained in any patent and prior statutory grants
not disclosed by patent.

Miuerals, gas, coal, cil or other hydrocarbons reserved by the grantors’
predecessors in interest.

TO HAVE AND TO HOLD with their appurtenances unto the said
grantee, and his heirs and assigns forever, and (he trustees do hereby covenant to and
with the said grantee that the trusices are the owners in fee simple and that the
property is free from all encumbrances and that the trustees will warrant and defend
the title froin all lawful claims whatsoever, as 1o that part of Tract A of Certificate of
Survey No. , which was formerly a part of Plat No. 689 and quit claims all its
interest in the remainder of Tract A of Certificate of Survey No, to the
grantee.

- &
Dated this /Q/ day of {X¢(epdy 2001,

NELSON APPLEGATE;, AS TRUSTEE OF
THE NELSON APPLEGATE INTER VIVOS
TRUST AGREEMENT, DATED FEBRUARY

23, 1998
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GLOQRIA J. ARPLEGATE-APP EGATE, AS
TRUSTEE OF THE GLORIA J. APPLEGATE
INTER VIVOS TRUST AGREEMENT,
DATED FEBRUARY 23, 1998

STATE OF MONTANA)
: 88,
County of Park )

7
This instrument was acknowledged to before me this /7 /%~"day of December,
2001, by NELSON APPLEGATE, AS TRUSTEE OF THE HE NELSON
APPLEGATE INTER VIVOS TRUST, DATED FEBRUARY 23, 1998 and
GLORIA J. APPLEGATE APPLEGATE, AS TRUSTEE OF THE GLORIA
J. APPLEGATE INTER VIVOS TRQST\AGREEMENT, DATED

“EBRUARY 23, 1998 (7@ mﬁ
S VAR ] -

‘ . Notary Public for the State of Montana

-~ Residing at Lmngslon Montana
i ' My commission expires _Z/?V /1'-’”-‘5'
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Gudrdian Title, Ine
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Livingston, MT 59047

153695 Fee: $7.00 Roll: R 281 Page(s): 1
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GJARDLAN TITLE, INC. 504 EAST CALLENDER
CIVINGSTON, MT 59047

QUIT CLAIM DEED

FOR A VALUABLE CONSIDERATION, the receipt and sufficiency of which is
hereby acknowledged, Margeit Fehlmann of 419 South 7™ Street, Livingaton,
Montana 59847, the Grantor, does hereby remise, release, and quitclaim unto Magdalen
M. Adlkdns and Michael D. Adkins of PO Box 32, Livingstenchentanar59047 the
Grantees as joint tenants and not as tenants in common, all right. title and interest of
CGrantor in and to the following described premises in Park County, Montana, to-wit:

}Pm\.\\\v\‘i Sa0eS ™

Tract 1-C of Certificate of Survey No. 1906, located in the NE'Y of Section 18,
Township 5 South, Range 9 Esst, MPM, Park County, Montapa, according
to the official plat thereof on file and of record in the office of the Clerk and
Recorder of Park Ceunty, Monitana.

‘logether with all the tenements, hereditaments, and appurienances therelo
belonging, and the reversion and reversions, remainder and remainders, rents. issues
and profits thereof, and also all the estate, right, title and interest in and to said
properly. posscssion. claim and demand whatsoever as well in law as in equity, of
the said Granior, of, in or lo the said premises and every part and parcel thereof.

Dated this gz day of E& ,200?.

\\.\cmd qd Lf&,wm

Ma ehimann
1

STATE OF Montana )
‘89,
Counly of Park }

On this day of Ié _.é in the year 200? before me

a Nolary Public for the State of Montana. personally Margrit Fehlmann, known (o me to
be the person whose names is subscribed to the within instrument acknowledged to me
that he executed the same.

IN WITNESS WHEREOQY, [ have hereunto set my hand and affixed my oflicial

- AA LA e — ——

dry e Stele of Montana
~Rcsiding at: !
My Commission cxggsgao P&?
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Park County Recorded 7/8/2009 14 PM

Derse Nelson, Clk & Redr By ﬁ’ _

GUARDIAN TITLE, INC. 504 EAST LLENDER
LIVINGSTON, MT 59047

QUIT CLAIM DEED

FOR A VALUABLE CONSIDERATION, the receipt and sufficiency of which is
hereby acknowledged, Michael Adkins of PO Box 465, Livingston, Montana 59047,
the Grantors, do hereby remise, release, and quitciaim unto Gary A. Dolsman of PO Box
491, Gardiner, Montana 59030, thc Grantees as joint tenants with rights of
survivorship, all right, title and interest of Grantors in and to the following described
premises in Park County, Montana, to-wit:

Return To:

Tract 1-A of Certificate of Survey No. 1906, according to the Certificate of
Survey on file and of record in the office of the Clerk and Recorder of Park
County, Montana.

v

Datedthis & dayof J ol 1{, 20089 "

Michael Adkins

STATE OF Montana )
: 8s,
County of Park )

Zocq
On this_¢™ day of 5[3[:; in the year 2668, before me ey S hempwik;
8 Notary Public for the State of Méntana, personally appeared Michael Adkins, known
to me to be the persons whose names are subscribed to the within instrurnent
acknowledged to me that he executed the same.

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

COLENT SACHANOWSI]
NOTARY PUBLIC fof The

Resiing 8 Enipee ot ﬁ( lsy ._Sn CAap giodhic
My Commssion Expires Notary Public for the State of Montana
___________ _:hm 15, 201 Rﬁldlﬂg at: Mu? Lty
My Commission expires: #3-/C. sps/
REALTY TRANSFER RECEIVED
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Historic Preservation

Big Sky. Big Land. Big History. Musenm

Montana Qutreach & Interpretation

- - o Publications
Historical Society

Research Center

March 8. 2011

William Smith

Octagon Consulting Lingincers
PO Box 78

Emigrant MT 59027

RE: PROPOSED CLASS {II MONO-FILIL. WASTE TIRE LANDFILL, PARK CO. SHPO
Project #: 2011030705

Dear Mr. Smith:

I have conducted a cultural resource file scarch for the above-cited project located in Section 18,
T55 R9E. According to our records there have been no previously recorded sites within the
designated search locale. The absence of cultural properties in the area does not mean that they
do not exist but rather may reflect the absence of any previous cultural resource inventory in the
area, as our records indicated none,

Because this project will be occurring within a previously disturbed gravel pit we feel that there
1s a low likelihood cultural properties will be impacted. We, therefore, feel that a
recommendation for a cultural resource inventory is unwarranted at this time. However, should
cultural materials be inadvertently discovered during this project we would ask that our office be
contacted and the site investigated.

If you have any further questions or comments you may contact me at (406) 444-7767 or by e-
mail at dmurdo@mt.gov. [ have attached an invoice for the file search. Thank you for consulting
with us.

Sincerely,

— p
————— le o
—

Damon Murdo
Cultural Records Manager
State Historic Preservation Office

File: DEQ/AIR&WATER WASTE MNG/201 | 225 North Roberts Street

P.O. Box 201201

Helena, MT 5g9620-1201
{406) 444.2604

{406) 444-2696 Fax
montanahistoricalsociety.org






DATE: 05-23-11

TO: William Smith - Octagon Consulting Engineers, LLC
FROM: Dann T. Babcox — Fire Chief

RE: Fire protection for Proposed Waste Tire Landfill

Dear William Smith,

Park County Rural Fire District #1 will provide fire protection for the proposed Waste Tire Landfill. That
exact location is located in Paradise Valley Fire Service Area. However, we have an automatic aid
agreement with that agency for both structural and wild fires. PCRFD#1 currently has three fire stations
with the third located just a few hundred yards from the proposed site.

Our resources are as follows:

26 Firefighters

3 Structural Engines
1 CAFS unit

3 Water Tenders

2 Support Units

8 Witd fand Units

The District feels confident we can provide adequate fire fighting resources with the combined efforts of
the Authority Having Jurisdiction, Paradise Valley Fire Service Area.

Fire Chief- Park County Rural Fire District #1
304 East Park Street, Livingston, Montana 59047
406-222-0562

PO Box 1134, Livingston, Montana 59047 Phone: 406-222-0562









Engineer's Report

Adkins Class il Waste Tire Mono-fill Landfill
Licensing Application

May 20, 2011

Location of Property:
Within the N'/2 NE'/,4 of Section 18
1. 55, R. 9E, P.M.M.

Park County, Montana

Prepared for:

Michael D. Adkins
P.O.Box 34
Pray, Montana 59065

Prepared by:

Octagon Consulting Engineers, LLC
P.O.Box 78
Emigrant, MT 59027-0078
{406} 333-9040
(406) 223-9040



1.1.

1.2.

1.3.

1.4.

2.1.

2.2.

2.3.

2.4.

Legal Description and Ownership of Tracts of Record

The property on which Mike Adkins intends to operate a Class lll waste tire
mono-fill landfill is located within the NE}/4 Section 18 T. 5 South, R. 9 East near
Pray in Park County. The individual tracts of record comprising this 11.7 acres
are more accurately described as: Tracts 1-A, 1-B and 1-C of COS 1906 FE; and
that portion of Tract 3 Remainder of COS 1772 FE located west of the north-
south line formed by the west boundary of Tracts 2-A and 2-C of COS 1810 FE
and extending south to the boundary corner pin of Tract A defined on COS
1699.

The permeter boundary of the property proposed to be used for this mono-fill
landfill is as follows: north boundary being Chicory Road, a County road
easement; east boundary runs from the northwest corner pin of Tract 2-A of
COS 1810 FE south bearing § 00° 33' 00" E to the boundary corner pin of Tract A
defined on COS 1699; south boundary is the original south boundary of Tract A
of COS 1699; and west boundary is the original west boundary of Tract A of
COS 1699. The total areais 11.7 acres (+/-} in size.

Mike Adkins is the owner of Tract 3 Remainder. Magdalen Adkins is the
Owner of Tracts 1-8 and 1-C. Tract 1-A is owned by Gary Dolsman {Mike Adkins'
cousin), but Mike Adkins holds a right of first refusal executed between him and
Gary Dolsman {copy attached). This tract will eventually become part of the
landfill property.

Tracts 2-A, 2-B and 2-C were created by COS 1810 FE out of Tract 2 of COS
1772 FE. These three tracts are under the ownership of Park County Rural Fire
District #1; Gerald and Sandra Pincherand; and Magdalen Adkins, Mike
Adkins' wife, respectively. Tracts 2-A and 2-C share a common boundary with
the proposed landfill property. Refer to attached map sheet number 1 of 4.

Generdl Descripfion of Landfill Operation

Mike and Maggie Adkins intend to operate a Class Il landfill on this property.
Material deposited into this landfill will consist solely of waste tires. No burning
will take place on this site. Therefore, the landfill meets the criteria for a Class il
mono-fill waste tire disposal site without burning.

The property proposed to be used for this mono-fill landfill is presently used for
a diverse variety of purposes. A portion of this property is used by Adkins
Construction Company as a construction materials yard and equipment
maintenance shop. An old gravel pit, from which sand and gravel products
were commercially mined beginning approximately 1948 and continuing
through approximately 1965, occupies fully the west half of the property. The
bottom of this pit is presently 60 ft below surrounding ground surface and
perimeter side slopes are stable at 1:1 (V: H) or steeper.

Four small residential dwellings presently occupy the southeast quadrant of
the property designated to be the licensed landfill. The ownerintends to move
these cabins to other home sites prior to commencing landfill operations.

The large assortment of scrap iron, steel and other metals; junk and antique
cars and trucks; inoperable construction equipment; steel tanks; and new and
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2.5.

2.6.

2.7.

3.1.

salvaged cons’uction materials that once occupied a significant area of the
pit has been completely removed, salvaged and cleaned up. In January
2010. the Owner began a unilateral self-imposed and self-funded cleanup
effort to cut-up, disassemble and haul away the existing assortment for
salvage. The Owner, his crew, equipment and contractors were actively
engaged in this process for half the year when in July 2010 a formal complaint
was made to DEQ Enforcement Division by an employee of the Montana Solid
Waste Program. A schedule of compliance was agreed upon, and several
inspections were conducted by DEQ Enforcement Division personnel. In
January 2011, the cleanup of the pit was completed and inspected. The
attached copy of Enforcement Division's letter dated January 28, 2011, states
“ENFD is closing this complaint.”

However, after receipt of this letter, another issue surfaced regarding the
disposition of tires which were acquired by Adkins Construction through the
demolition of a building of which these tires were a part. The tires, seen by us
as salvaged building material, had been hauled from the pit to a neighbor's
property for use in constructing slope retaining walls. Pursuant to the objection
of the Solid Waste Licensing Program, the tires were retrieved from the
neighbor's property and hauled to the Park County landfill at Mike Adkins’
expense. A Copy of the receipt for payment to the Park County landfill by
Mike Adkins was sent via emait to the Solid Waste Licensing Program to
document compliance with the State's rules.

The land at ground surface to the east of the pit on Tract 3 is presently
occupied by construction related materials associated with Adkins
Construction operations. The scrap metal and miscellaneous materials on
Tract 1-A presently owned by Gary Dolsman is Gary’s property and is expected
to remain while Gary owns this tract. Upon transfer of possession to Mike
Adkins, this tract will be cleaned up and made a part of the landfill operation.

It is estimated by the Owner and Engineer that 6 full-time jobs will be created
by this landtill.

A sufficient amount of land is available to satisfy the design, operation and
capacity of this solid waste tire mono-fil management system.

The specifications and information provided herein are a result of the
Engineer's evaluation of the conditions on the site which may affect the
placement of rubber pieces from chopped waste tires into this landfill, and
considerations for control of stormwater runoft during operation, closure and
control of surface stormwater and erosion, and post closure care. This report
documents the justification for approval of the Class lll mono-fill waste tire
landfill by DEQ's Solid Waste Program.

Site Evaluation

The property lies in a sparsely developed area of gently sloping pastures and
prairie. The temrain on this property and surrounding area is uniformly <1% to 2%
with a steep slope (30% +) separating this property from East River Road (state
highway 540). This surrounding terrain serves to isolate the subject property
from stormwater run-on from neighboring properties.
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3.2.

33.

3.4.

3.5.

This location provided adequate separation of waste from underying ground
water and adjacent surface water as described in this section (Site Evaluation)
and the next section entitled “Evaluation of Groundwater and Surrounding
Wells" of this Engineer's Report in accordance with ARM 17.50.100%9(a).

This site is accessed directly off of Chicory Road, a paved county road. The
main entrance into the proposed landfill property is approximately 500 ft from
the Chicory Road intersection with East River Road, state highway 540.
Approximately 1 mile to the northeast, East River Road intersects with Mill Creek
Road {a paved county road). In this distance between Chicory Road and Mill
Creek Road. East River Road crosses over Mill Creek. Although the bridge is
slightly narrower than the two driving lanes of ERR, the bridge is structurally
sound for trucks running at legal highway loads. Mill Creek crosses over
Yellowstone River on a late model full highway width and load bridge and
intersects with US Highway 89 South in a distance of approximately 0.8 mile to
the north.

Trucks hauling loads of waste tires into this landfill are not limited by sub-
highway standard or poorly maintained roads or bridges. In addition, the route
described above provides primary access into this part of Park County from the
north and is well maintained during winter by MDT snow plow trucks. Therefore,
local roads are capable of providing access in all weather conditions and
local bridges are capable of supporting vehicles with maximum rated loads in
accordance with ARM 17.50.1009(b).

Due to the long history of industrial and commercial activities on this property
resulting in significant surface and subsurface disturbances, the possibility of
there being endangered or threatened species of plants or wildlife on this
property is negligible. The facility or solid waste management activity does not
result in the destruction or adverse modification of the critical habitat of
endangered or threatened species, as identified in 50 CFR Part 17 in
accordance with ARM 17.50.1009{i). In addition, a letter has been written to
Montana Historical Society, and their reply states that no historically significant
sites appear in their records. (Copies attached.)

Shortest horizontal distance measured on the USGS topo quad map between
this site and the closest point on the Yellowstone River is 2250 ft (0.43 mile), and
the site’s vertical elevation is approximately 70 ft above the river at this
location. Mill Creek runs toward the northwest at a distance of 2000 ft with a
vertical separation of approximately 35 ft. Distances measured along the
calculated groundwater flow direction (as shown on the attached 11x17 copy
of a portion of the Pray USGS guad topo map) increase these line-of-sight
distances slightly but not significantly.

The property boundary is well beyond the 100 year flood plains of the
Yellowstone River and Mill Creek, and the two small well-defined dry drainage
courses in the area (one to the east at a distance of 1000 ft and one to the
west at a distance of 2000 ft) present no threat of flooding or channeling
surface stormwater runoff to this proposed landfil site.

No water courses or streams exist within the property that would pose a
significant threat of flooding, and East River Road protects the site from
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3.6.

3.7.

4.1.

stormwater run-on from neighboring property on the uphill side by diverting
and channeling water downhill along the south side of the highway.

In the mid 1990’s, the well-maintained Mill Creek irrigation pipeline system
replaced small imigation ditches that once ran through the area, and over the
~15 years since the pipeline became operational, most of these ditches have
been filled in through lack of use and maintenance. The attached Google
Map aerial photo and copy of a portion of the USGS Pray, Montana 7.5 minute
series topographic map show the location of the property and surrounding
vicinity.

Neighboring properties to the west and southwest are primarily rural
residential with single family residences on 5+ and 20 acre lots. Four twenty-
acre tracts located immediately to the west and southwest are subdivided into
S acre lots which are or will be served by DEQ-approved potable water wells
and septic systems. Yellowstone Trails Ranch subdivision, located immediately
beyond the 5 acre lots and mostly undeveloped at this time, provides 20+ acre
tracts with designated building area for one single family residence and one
guest house on each tract. Beyond YTR, at least 4000 ft to the southwest from
the proposed landfill site, is Arrowhead Acres, a subdivision consisting of 18-two
acre lots, which are largely undeveloped at present. Near the south end of
Arrowhead Acres. Arowhead School's well and drainfield are beyond one-
mile radius from the proposed landfill site.

Lands to the east and south of East River Road and north of Chicory
Road are undeveloped pasture lands for distances of at feast 2200 ft and 1500
ft. respectively. Beyond these distances are more low density rural residential
properties.

Three smaill-size lots which were created out of the east end of the pit
property, as described in Section 1.4 above, are developed. Tract 2-A is under
the ownership of Park County Rural Fire District #1 and the rural fire district
station #3 is located on this tract. This fire station, like most volunteer fire
stations in Montana, is not manned. However, it is outfitted with trucks and
equipment, and the volunteer firefighters assigned to this station live within
approximately 10 minutes. This improvement provides substantiai fire
protection for the landfill pit. A letter was written to Dan Babcock, Chief, to
inform the district of the proposed development of this landfill, and Dan has
written a supportive letter in return. Copies of these letters are attached.

Tracts 2-B and 2-C are each deveioped with a single family residence.
Each tract is served by individual potable water well and drainfield located on
the tract.

Evaludation of Groundwater and Sumrounding Wells

An evaluation of groundwater underlying this site was undertaken in
accordance with landfill application requirements to identify potential impacts
on groundwater from this landfill. Leachate from mono-fill waste tire landfill is
not considered to be a significant freat to groundwater, thereby the Class Il
designation for this type of landfill.
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43,

On the attached copy of a portion of the Pray USGS quad topography map,
a one mile radius circle was plotted, and wells in the GWIC database were
plotted. Results of a previous determination of groundwater flow direction and
gradient using measured depths to SWL in wells located within 2 miles of this
site are also shown. Well head elevations were surveyed into a common
datum. The calculated flow direction is shown on the topo map. Greater
consideration is given to existing wells located immediately around and down
gradient of the proposed landfill site by plotting approximate location of each
on the attached copy of the topo quad map.

The proposed landitill site is located within the N/, NE'/4 Section 18 T. 5 south,
R. 9 east. The area of a one-mile radius circle plotted around this site covers
most of Section 18, most of west half of Section 17, north edge of Section 19T. 5
south, R. 9 east, and part of east half Section 13 1. 5 south, R. 8 east. Most of
this area is up gradient of the site. The circle also covers Section 7 south of
Yellowstone River and most of west half of Section 8 T. 5 south, R. 9 east, and
part of SW'/4Section12 7. 5 south, R. 8 east which are predominantly down
gradient from the site.

The following table presents the number of existing wells potentially within the
one-mile radius circle per section according to location description found in
the GWIC database. In addition, well locations are plotted on the USGS topo
map with identifying numbers which correlate to the attached well logs.

Section Township south Range east Potential # well's ID # on Map
Existing wells Correlated to Well Log
12 S 8 16 Not plofted on Map
13 S 8 6 Not plotted on Map
7 S 9 7 1.2.3.4,5 6,7
8 S 9 13 8,92,10,11,12,13, 14,15,
16,17,18,19, 20
17 S 9 Q Not plotted on Map
18 S 9 34 21, 22, 23, 24, 25, 26, 27
Remainder located up
gradient not plotted
19 S Q 6 Not plotted on Map
4.4. The closest neighboring existing wells serve the residences and fire station on

properties immediately adjacent to the east boundary of the proposed landfilt
property. Wells planned to serve two residential lots approved by DEQ and
Park County but not yet developed lie immediately to the west of the
proposed landfill. Due to the rural character of this area where small residential
developments occur in expanses of pastures and agriculturatl activities, a total
of six potable water wells exist or are planned within a distance of 500 ft
beyond the proposed landfill boundaries, and 13 wells occur within a distance
of 1000 ft. On the proposed landfill property there is two monitoring wells. The
one well close to the east boundary presently supplies water to residential
housing, the use of which will be discontinued when the residential housing is
phased out and moved from this site prior to putting this landfill into operation.
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4.5.

4.6.

4.7.

The zone of protection surrounding the neighboring well which serves the fire
station will not be encroached upon by the pit of the new landfill being
proposed. According to the calculated groundwater flow direction {see “Pray
Areq, Paradise Valley, ¢ cundwater Gradient and Flow direction” calculation
sheet and the flow direction arrow on the USGS topo map). only the three
neighboring wells located to the east are down gradient of the proposed
landfill. The existing and proposed wells serving each adjacent lot are located
such that the landfill pit does not overlgp any of the 100 ft radius zones of
protection surrounding the wells.

Depths to groundwater SWL below top of well casing (TOC) were measured
in the monitoring well located on the property {refer to well log number 25) on
April 21,2010 at 101.14 ft, on June 2, 2010 at 100.47 ft and on May 24, 2011 at
100.47 ft. TOC is 1.67 ft above sumrounding ground level. SWLs reported on the
well logs for the five wells drilled on this property ({refer to attached well logs
numbered 21 - 25) are: 95 ft on 2/18/04; 94 ft on 2/10/06; 91 ft on 1/06/03; 98 ft
on 5/22/02; and [(monitoring well) 104 ft on 4/09/07. The nominal depth of the
pit will be excavated to 60 ft below surrounding ground surface. That leaves a
vertical separation of 35+ ft between bottom of landfill pit and groundwater
SWL.

The hydrauiic gradient (i) and flow direction of the groundwater table under
laying the Pray area were determined to be 0.00394 ft/ft to the north northeast
by using the three point solution for wells located as shown on the attached
copy of the USGS Pray quadrangie map. The three wells used are identified as
the Paradise Found well, a vacant well in the Pray area and the Souza well.
Their locations were surveyed by GPS, and the SWLs were measured between
10:00 A.M. and 4:00 P.M. on May 29. 2004. The distances between these wells
are approximately 3950 ft, 3050 ft and 1600 ft {see “Pray Areq, Paradise Valley,
Groundwater Gradient and Flow direction™ calculation sheet).

The facility has been located in a manner that does not allow the discharge
of poliutants in excess of state standards for the protection of state waters,
public water supply systems, or private water supply systems in accordance
with ARM 17.50.1009(c). No adverse affects on groundwater quality are
anticipated due to the operation of this proposed landfill.

Design Standards and References

Design, operation, closure, post closure care and financial security of the Class llI
mono-fill lkandfill shall conform to the following standards:

S.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

ARM 17.50.503, Closure Requirements for Landfills

ARM 17.50.540, Financial Assurance Requirements for Class Il Landfill Units

Preliminary Version of New Solid Waste Rules {unofficial)

ARM 17.50.1009, Location Restrictions

ARM 17.50.1101, General Provisions, 17.50.1102, Definitions

ARM 17.50.1113, Deed Notation

ARM 17.50.1117, Operating Criteria for Class ill Landfill Units

ARM 17.50.1401, Closure and Post-Closure Care Requirements for Class il
Landfill Units
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6.1.

6.2.

6.3.

6.4,

7.1.

Descripfion of Solls in Area from NRCS Documentation and
Geologic Log Encountered in Selected Well Logs

NRCS Soil Survey descriptions and summaries of characteristics are provided.
Soils in this area are generally well-drained sandy. gravelly and cobbly loam
with depth to restrictive layer greater than 200 cm (~6.5 ft}. An evaluation of
“Disposal of Wastewater by Rapid Infiltration™ included from the Soil Survey
website shows “somewhat limited" to “very limited"” for the soils in this area. The
detailed description included with this evaluation defines "somewhat limited
indicates that the soil has features that are moderately favorable for the
specified use...Very limited indicates that the soil has one or more features that
are unfavorable for the specified use.” The specified use evaluated is the
percolation through the soil of municipal wastewater applied in a level basin at
a rate of 4 to 120 inches per week. This is included to confirm the well drained
characteristics of the soit in this area.

Lythology recorded on the well logs for the five wells drilled on this property
(refer to attached well logs numbered 21 - 25) is described as follows:
sand, gravel, sandy gravels and cobbles between ground surface and
approximately 80 ft; slightly to tight clay bound sand and gravels lie between
75 ft and 160 ft.

The perimeter cut stopes of the pit will be excavated to a stable shape as soil
conditions allow {approximately 1 horizontal to 1 vertical). The existing cut
slopes, which have been standing for decades, were observed by this Engineer
at approximately 1 horizontal and 1 vertical.

Observations and conclusions:
Soils underlying the area proposed for the mono-fill tire pit are not being
evaluated on the basis of permeability. Pieces of rubber from waste tires
deposited into this pit are not expected to produce significant leachate or
pose a significant risk of contamination to the groundwater. On the other
hand, control of stormwater is a significant consideration. Stormwater running
onto this landfill area from neighboring properties and running off this area
onto neighboring areas is strictly prohibited. Surface soil conditions being well-
drained increase the volume of stormwater that soaks in.

Therefore, native and in-situ soils excavated from this pit can be used in
the on-going backfill and covering lifts of rubber pieces. Topsoil stripped from
the natural ground surface and stockpiled on-site is available for use in
reclamation of the landfill surface to be placed as the final earthen cover.
Additional quantity of loam and clayey loam topsoil can be imported as
required if on-site quantities run short. The finished surface will be graded to a
~2% crown over the top of the pit and then planted with grass seeds and small
shrubs progressively as the pit is filled to surrounding ground level. The finished
level of the pit will be approximately 2 ft above surmrounding ground surface.

Landfill Operations Plan

This landfill wiil receive waste tires at an operational maximum rate of 5000
carcasses per day from three sources: 1) cut, chopped and shredded waste
tire pieces that have been processed by company trucks at source locations
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7.2.

7.3.

7.4

and hauled to landfill; 2) whole carcasses delivered to the landfill by hired
trucks from maintenance shops and retail businesses that generate waste tires;
and 3) whole carcasses dropped off at landfill one to four-at-a-time by private
individuals. Upon arriving at the landfill, waste tire pieces processed off-site will
be conveyed directly into the pit. Whole tire carcasses delivered to the landfili
wili be offdoaded into the processing building located within the licensed
landfill boundary. chopped. cut or shredded and then conveyed into the pit.

The upper edge of the excavated pit will set approximately 12 ft inside the
property boundary on all sides. and occupy an area of approximately 11 acres
at full build-out. As a part of routine landfill operation, the pit will be excavated
to a nominal depth of 60 ft below natural ground surface, and perimeter
excavation into native soils will be laid back to maintain stable soil conditions in
the surounding terrain. The total volume of the landfill will be approximately
700,000 cubic yards. Tire carcasses will be cut, chopped and shredded to
significantly reduce void volume and increase the number of carcasses that
can be placed into each cubic yard of pit volume. At the outset of pit
operations, consideration will also be paid to future retrieval of these rubber
pieces, when technology enables economically viable processes for their use.
it is estimated that the chopped rubber pieces produced from between 33
and 62 average size car tires can be disposed per cubic. A total of atleast 25
million tires can be disposed over the life of this landfill. At the estimated rate
of 5000 tires per day. this landfill wili have a useful life of at least 20 years.

Chopped rubber pieces will be placed into the pit in lifts approximately 5 ft
thick: backfilled with native sand and gravel excavated from the pit; and
mechanicailly compacted to fill voids and stabilize each lift. The compacted
lift will then be covered with a §"layer of sand/gravel. The lift will grow in
surface area at the rate of approximately 3000 sa. ft per week. Llifts will be
routinely backfiled, compacted and covered every 2 to 3 weeks as the fill
operation proceeds across the open pit, so that no more than 6 to 9 thousand
sq. ft of rubber pieces remain exposed at any one time. When the eleventh lift
finally reaches ground surface, an 18" thick finish layer of sand/gravel
excavated from the pit and a 6" cover of loamy topsoil retrieved from on-site
stockpiles will be placed to cap the pit. This finished layer will be contoured to
an average slope of 2% toward the perimeter of the pit to enhance
stormwater runoff. A stormwater control berm approximately 2 ft high wili be
constructed within not more than 10 ft of the edge of the open pit (as shown in
schematic Section A-A on the attached drawing sheet C) to protect from
stormwater running into the pit.

All processed rubber pieces will be placed intc the pit as carcasses are
shredded. Carcasses will be processed at a rate that will control and minimize
the number of waste tires stockpiled and the time they remain in standby.
Hydraulic shredders and cutters installed in the building on site will be used to
cut carcasses. In addition, heavy excavation equipment, such as rubber tired
front loader, track excavator, track bulldozer, vibratory sheep-foot compactor,
and material handling conveyors adequately sized to efficiently handle the
volume of rubber pieces and earthen backfill material will be operated within
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7.5.

7.6.

7.7.

7.8.

7.9.

designated perimeter of the landfill. Tire pieces will be compacted into lifts as
described in Section 7.12 of this report.

One adequately sized building will be constructed on-site to provide for
indoor staging and processing of waste tire carcasses. Processing activities will
occur inside the buildings and not be visible to surrounding neighbors and
passersby.

The licensed area of the proposed landfill is approximately 11.7 acres. A
large pit already exists on the property from previous commercial mining of
gravel and sand. This pit has set a gauge for depth of excavation at a nominal
dimension of 40 ft below surrounding ground surface. The pit will be
excavated, expanded and shaped in order to landfill waste tire pieces. The pit
has established the west area of the licensed landfill as where the excavation
and landfilling operations will commence. Landfiling will not encroach upon
the east boundary of Gary Dolsman's Tract 1-A until the purchase of this tract
can be transacted befween him and Mike Adkins.

The west area is designated as Phase 1. Phase 1area is shown on the
attached aerial photo labeled "Existing Conditions” (sheet 2 of 4), Site Layout
(sheet 3 of 4) and Plan Schematic (sheet B). Additional activities also
conducted within Phase 1 area will include: staging and processing whole tire
carcasses in the processing building to be constructed immediately to the
north of the existing shop building; and maintaining equipment in the existing
shop building.

As the surface area of the pit is enlarged, topsoil on the natural ground
surface shall be stripped and stockpiled on-site for use in future reclamation of
landfill surface. In addition, erosion control measures shall be implemented in
accordance with Section 11 of this Engineer's report. Excavated soil will be
screened on-site as required and used to provide sand, gravel and cobble
material adequate for backfiling lifts of rubber pieces. Dust abatement
measures, which may include use of water sprinklers in the screening
equipment, shall be implemented as required. Larger dimension reject
cobbies, rocks and boulders will be hauled off site.

The line separating Phase 1 from Phase 2 will be fenced with a durable steel
fencing material at least 4 ft in height, and maintained as long as landfill
operations are limited to the Phase 1 area. The location of this fenced line
between Phase 1 and Phase 2 is shown on the attached Site Layout.

7.10. The landfill area designated as Phase 2 is presently occupied by: a small

storage building; one small vacant house; four small residential dwellings; one
well; and two active drainfield septic systems. The storage building will remain
for use by landfill operations, the vacant house is intended to be used as an
office until excavation of the pit encroaches upon it, and the residential
buildings will be removed to locations off-site prior to commencing landfill
operations. Without the residences, the existing water supply well will be used
for monitoring groundwater and supplying water for imigation of the reclaimed
and seeded finished surface of the pit. The drainfields will be removed as the
pit is excavated for the landfill.
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7.1, As the pit fills up with waste tire pieces from the southwest corner of the
property in Phase 1, and the surface is reclaimed to form natural ground,
excavation and landfill will proceed to the north and east. As the pit
encroaches upon the gravel screening operation, this operation will be
relocated from the northern area to the southern area of Phase 1 made
available by reciaiming the pit. Landfill operations will continue uninterrupted
throughout Phase 1. As the pit in Phase 1 nears completion, excavation will
continue east along the south boundary of the licensed landfill property into
the south portion of Phase 2 area. Then pit excavation will continue north until
the processing building, maintenance shop and storage building are
encroached upon. These buildings may then be temporarily relocated onto
the reclaimed Phase 1 area or removed from site. Because this scenario is at
least 15 years off into the future, exact details of this transition are not clear at
this writing.

7.12. The number of tires used per unit volume, the rate at which a lift of
compacted rubber pieces will grow, and area of each lift required to be
covered in each 2 to 3 week interval is discussed as follows:

Completed lifts will be backfiled and covered with native pit run and
screened earthen material consisting of sand and gravel with varying content
of loam and fines at intervals not to exceed 13 weeks. This is the maximum
interval set by the laws and rules of the State of Montana. However, the
operational standard will be to keep the lifts covered within three weeks of
placement in order to reduce the visual impact and the danger from fire. A
total of eleven lifts of compacted rubber pieces will be placed in the full depth
of the pit.

According to the Operation Plan, waste tires will be received at a
maximum rate of 5000 carcasses per day. Carcasses will be chopped, cut and
shredded prior to being placed into the landfill. Density of rubber shreds
averages between 24 and 33 Ib/cu. ft [pcf) for loose material and between 40
and 52 Ib/cu. ft once compacted into place. (Refer to NEWMOA Fact Sheet,
"Beneficial Use of Tire Shreds As Lightweight Fill"", dated April 4, 2001 prepared
by Northeast Waste Management Officials’ Association. and “Source Users
Guidelines for Waste and By-Product Materials in Pavement Construction”
Federal Highway Administration, FHWA-RD-97-148, April 1998.) At 25 pcf each
cubic yard (cy) averages 675 Ibs, and at 46 pcf each cubic yard weighs 1242
Ibs. Given that an average tire weights 20 lbs, each cubic yard of loose rubber
shreds contains 34 tires and each compacted cubic yard contains 62 tires.
Since many tires received may be larger than average and the vibratory
sheep-foot compactor is expected to deliver near maximum compaction, we
will assume 45 to 50 tires per cy. Rubber pieces will be placed and compacted
into the landfill at a nominal rate of 110 cu. yds per day. Each lift will be
nominal § ft in depth and will be backfiled and compacted in several passes
to ensure stability as the lift is brought up. Each lift will grow at a rate of 3000
sq. ft per week, and a completed open face of lift measuring 2.000 sq. ft in
area will be covered with 6 inches of sand and gravel soil at least every 3
weeks.
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7.13. The relationship between the: 1) total volume of the landfill; 2) volume of soil
excavated to form the existing pit; and 3} volume of soil backfill required to fill
and cover each lift and provide a soil cap (not including topsoil which has
been and will be stripped and stockpiled on-site} is calculated as follows:

1) Estimated volume of existing pit = 40% of total landfill
Therefore, volume of soil remaining to be excavated = 60% of total landfill
2) Fill voids in waste rubber. compacted rubber density @ 46 pcf = 1242 pcy

assumed density of rubber @ 70 pcf = 1900 pcy
Therefore, void ratio = 1.0 - (1242/1900)*100% = 35.0%
3) 6" soil cover over each lift of rubber pieces to lift thickness =10%
18" soil cover over top of pit compared to total depth of pit =2.5%
4) Total volume to backfil required =47.5%

Round total soil backfill required to 50%
Conclusion: The difference between remaining soil volume of landfill to be
excavated and calculated volume of scil backfiltis 10%. This 10% represents a
reasonable estimate in volume of oversize cobbles and rocks that could be
rejected and hauled from site. Therefore, the presence of the existing pit
results in a balanced cut and fill over the life of the landfil. Due to the soil
volume that must be excavated in order to shape the existing pit to begin to
receive waste rubber shreds, the balanced cut and fill will take effect
immediately.

7.14. When the final lift of waste rubber pieces brings a portion of the landfiil's
surface at least 6000 sqg. ft in area to within +/-1 ft of surrounding ground level,
an 18" thick layer of sand/gravel covered by a é" minimum thick layer of ioam
and clayey loam topsoeil shall be placed over top of the lift. The final topsoil
layer spread over the sand/gravel layer shall be capable of sustaining a
healthy stand of surface vegetation. Prior to placing the topsoil iayer, the final
layer of sand/gravel spread over the finished lift shall be contoured to a gentle
crown across the finished surface of the landfill pit and slightly compacted.
Weather permitting, the topsoil shall be planted with a mix of grass seeds. If hot
summer weather is present, seeded areas should be gently imigated to
establish a durable, erosion resistant stand of surface vegetation.

As each lift is brought to ground surface, covered with the required layer
of sand/gravel, contoured to finish shape and planted, measures shall be
taken to prevent stormwater runoff from flowing inte the open pit and causing
erosion and transport of sediment into the pit. The edges of the open pit shall
be protected with a small berm of compacted topsoil or silt fence and the
surface crowned toward the perimeter of the pit to cause stormwater
collected on the finished surface to be drained toward the outside edges.

During the growing season, application of irrigation water to the freshly
reclaimed and seeded areas should be a consideration. Water can be
diverted from the Mil Creek lmigation Pipeline, pumped from the existing
menitoring well located near the north boundary of Phase | area, or the well
located within Phase 2 for use in imigating the reclaimed and seeded areas of
finished pit surface. (rrigation water should be applied at arate of 1 inchto 1.5
inches per week during the growing season for at least two consecutive
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growing seasons to establish and maintain a durable stand of grass and
surface vegetation.

7.15. Reclamation will be completed on areas of the pit surface approximately
7000 to 9000 sq. ft in size {approximately every two to three weeks) as top lift is
brought to ground level. Finish topsoil will be spread to the required thickness,
graded to a gentle slope toward the property boundary and planted with a
mix of native and drought resistant grass seeds. Stormwater received on the
finished surface during a rainfall event will drain toward the perimeter of the
landfill but most will soak in to the root zone of the plants. The exterior
perimeter between the edge of the pit and the licensed boundary of the
landfill shall be protected with an earth swale approximately 2 ft deep by 5 ft
wide contoured into the natural ground surface and planted with grass. The
swale is dimensioned to provide adequate capacity to convey flows
generated by the 100 year storm event without over topping it banks, thereby
ensuring that stormwater is not diverted onto the reclaimed pit surface. This
swale fits into the natural topography of the ground and serves as the path of
least resistance to convey stormwater runoff around the landfill. Stormwater
runoff from the surface of the landfill, and from surrounding land will be
intercepted by the swale and channeled around the perimeter of the licensed
landfill and off the property.

Steps must be taken to contact neighboring land owners to remind them
that trespass imigation water from Mill Creek pipeline and/or other sources must
not cross the boundary onto this landfill property. Allowing trespass water to
flow off your property and onto the neighbor without permission is a violation of
state law and will not be tolerated.

7.16. Stormwater landing inside the open pit shall be channeled into a lined
stormwater detention basin from which it can be pumped. The lined basin
should be excavated into the bottom of the pit at its lowest point. A pumping
sump must be provided in the lowest end of the lined basin to accommodate
a pump intake. A basin 10 ft wide x 15 ft long x 2 ft average depth will contain
the total volume of runoff generated by design storm event. Water discharged
from the pump outiet must be spread and dispersed onto ground surface
outside pit in such a manner to prevent soil scour and erosion.

7.17. The Owner's business plan estimates receiving, processing and landfilling 1.26
million tires per year at full operation. This is a rate of 105,000 per month or
5,000 tires per business day (assuming 21 business days per month). The
processing and landfiling of tire carcasses would occur eight hours per day
with business hours assumed to be between 7:30 am to 4:.00 pm Monday
through Friday.

An average 40 ft long tractor trailer load of whole tires could bring 800
carcasses to the landfill staging area, however the labor to properly stack
waste tires into the van may increase costs excessively. An open bobtail truck
can bring at least 170 average size carcasses per load if stacked properly in o
laced pattern. The same bobtail truck could bring 400 carcasses after those
carcasses had been chopped into pieces. A 30 cu yd side dump trailer could
deliver approximately 150 whole carcasses loaded randomly. On an average
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business day, this landfill is expected to receive approximately 20 truckloads of
whole waste tire carcasses and processed pieces. Because this pit will
encourage local residents, businesses, Park County government and
Yellowstone National Park to bring waste tires for disposal, approximately 10
additional deliveries per day by individual cars and small trucks are expected
during regular business hours. At this rate, the pit would fill up at the rate of less
than 200 cu yds per business day, and have a usable life of over 20 years.

7.18. The Owner’s business plan also contemplates the possibility of unearthing

8.1.

8.2.

8.3.

8.4.

and retrieving the rubber pieces at some future date, provided there becomes
viable economic value based on future developments in technology and
regulations. In this scenario, the landfiled rubber pieces would be excavated
from the pit and removed from the sand and gravel backfill by screening. The
salvaged rubber would be hauled from the site in truck loads that meet DOT
highway requirements. Sand and gravel soil material rejected from the
screened tire pieces would be returned and compacted into the pit along with
adequate volume of imported pit run sand and gravel soil to replace salvaged
rubber pieces. As the pit would be emptied of rubber pieces and backfilled
the new surface could be lower than surrounding ground level, the surface
shall be reclaimed with topsoil, planted with grass seed mix and protected
from stormwater erosion in accordance with the closure plan for this licensed
landfill.

Closure and Post-Closure Plan
In accordance with ARM 17.50.1405, Closure and Post-Closure Care
Requirements for Class Il Landfill Units

The facility must be located to altow tor closure, post-closure care, and
planned uses of the land after the post-closure period in accordance with ARM
17.50.1009(e), Location Restrictions.

The Owners and operator of this class Il mono-fill waste tire iandfill solid waste
management system are responsible to operate this facility according to the
applicable MCA and ARM, and the Landfill Operations Plan described in
Section 7 of this report. Based on the parameters set forth in Section 7,
including a schedule of backfilling, compacting and covering exposed portion
of the lift in progress routinely every 2 to 3 weeks, the surface area of exposed
rubber pieces is expected to average 7,000 sq. ft, (a nominal area 100 ft long
by 70 ft wide).

The landfill unit's ciosure plan must include, at a minimum: a) procedures for
construction of two feet of final cover including placement of six inches of top
soil; b) procedures for grading and seeding to prevent erosion; and c¢) the
deed notations called out in Section ¢ for this report. The attached sheet
entitled, "Scope of Work and Estimated Costs to Perform Closure of Landfill"
summarizes requirements and costs for closure.

A minimum of 2 ft of earthen backfill material shall be placed as the cover
over the pit at ground level with 6 inches of that thickness being loam to clay
loam topsoil placed as the final layer. Reclamation areas shall be protected
from erosion and sediment transport in accordance with Section 11 of this
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8.5.

8.6.

8.7.

8.8.

8.9.

9.0,

Engineer’s report. After surface vegetation begins to get established,
measures to control the growth of noxious weeds shall be implemented in
accordance with Section 11.

The final pit surface shall be graded smooth with a gentle slope of
approximately 2% toward the landfill boundary, and planted with a seed mix
consisting of starter species, native and drought resistant grasses.
Consideration should be made of seeding reclaimed areas in spring before
May 15 or in fall after September 15 so plants can take advantage of natural
rainfall to establish surface vegetation to resist erosion from wind and
stormwater runoff on the surface.

Deed notations addressed in Section ¢ of this report shall be added to deeds,
unless all wastes are removed from the landfill unit and the Owners or operator
receive approval from the DEQ Solid Waste Program to remove these notations
from the deed.

Post-closure care must include at minimum:
8.7.1. Maintain the integrity of the final cover;
8.7.2. Maintain adequate vegetative cover; and

8.7.3. Maintain erosion control as described in the Operations Plan {Section 7
and Section 11 of this Engineer's Report).

As described in Section 10, paragraph .2.4, Mike and Maggie Adkins, Owners
of this property and business, operate an excavation construction company,
have a long experience in construction, own and maintain substantial earth
moving and excavation equipment, and have knowledgeable employees. In
addition, Mike and Maggie plan to own this tire disposal business and the land
on which it is sited through its life. Also, with emerging technologies in
gasification with an emphasis on producing energy with bio-fuels, there are
increasing possibilities that these rubber pieces would be unearthed and
burned as a beneficial source of energy. Based on these considerations, post-
closure care will be maintained by the Owners as an on-going part of their
other operations with no addition budget required. Therefore, no additional
money needs to be set aside for post-closure care.

The owner or operator shall give notice of intent to close the landfill as
required in ARM 17.50.1405(4}. and shall close the landfill and conduct post-
closure care in compliance with the closure and post-closure plans.

Deed Notations
In accordance with ARM 17.50.1113{1}{a) and (b)

Before the initial receipt of waste at the facility, the owner of the land where
a facility is located shall submit for DEQ approval a notation to the deed to
that land, or to some other instrument that is normally examined during title
search. The notation must be submitted to the department on a form
provided by the department and, if the notation covers less than all the land in
the deed, must be accompanied by a certified exhibit of the waste boundary
that references the certificate of survey for the tract that encloses the facility.

14 0f 18



9.2

10.

10.1.

If the notation covers all of the land in the deed, then the notation must
reference the certificate of survey for that land. The notation must, in
perpetuity, notity any potential purchaser of the land that:

9.1.1.  The land has been used as a solid waste management system; and
9.1.2. lts use is restricted under ARM 17.50.1405(2).

If the department {DEQ} approves the notation and exhibit, it shall notify the
owner by mail.

Insurance and Financial Assurance Requirements
In accordance with ARM 17.50.1114 and ARM 17.50.504

General Liability insurance: Before the initial receipt of waste at a solid waste
management facility, the owner or operator shall submit for department {DEQ)}
approval, and maintain in force during the active life of the facility, a policy of
general liability insurance to cover bodily injury or property damage to third
persons caused by sudden accidental occurrences at the facility in the
minimum amount of $1 million per occurence with @ minimum annuat
aggregate of $2 milion. The owner or operator shall place a copy of the
approved policy in the facility operating record.

10.2. Financial Assurance for closure of landfill pit:

10.2.1. Owner or operator must have a detailled written estimate, in current
dollars, of the cost of hiring a third party to close the area of the landfill
pit that the department {DEQ} determines to be the largest active
portion in the facility requiring a final cover as required under ARM
17.50.503, Waste Groups, (b)Group Il wastes, during the active life of
the facility in accordance with the closure plan. The owner or operator
must submit a copy to the department and place the estimate in the
operating record. The cost estimate must equal the cost of closing the
largest active portion during the active life when the extent and
manner of its operation would make closure the most expensive, as
indicated by its closure plan. During the active life of the landfill, the
cost estimate for closure shall be updated and adjusted annually.

10.2.2. The owner or operator must have a detailed written estimate, in
current dollars, of the cost of hiring a third party to conduct post-
closure care for the landfill unit in compliance with the post-closure
plan. Tt pos :los itestma u der........ .2 financial
assurance must account for the total costs of conducting post-closure
care, including annual and periodic costs incured over the entire post-
closure care period. Cost estimates must be based on the most
expensive costs. Refer to Section 8, paragraph .8 of this Engineer's
report for justification as to why additional costs are not needed.

10.2.3. The owner or operator is not responsible to undertake comective
action.

10.2.4. Cost estimates for pit closure is provided on attached sheet. The total
worst-case cost estimate tor a third party contractor to perform pit
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closure is $6,000, and total for post-closure care by a third party
contractor is estimated at $00. (This scope will be the responsibility of
the land and business owners, and a third party contractor is not
required to protect the State's or public's interests in this pit.) A total
cash value of $6,000 is provided for closure activities to be performed
by third-party contractor.

As described in the cost estimate and closure plan, this estimate is
considered by this Engineer {who from his background as a
construction estimator developed these estimates) to be generous
based on the costs encountered in the present economy. The business
of this landfill Owner for over 25 years is excavation, road building,
earthwork and reclamation, and he has available assets in the form of
excavation machinery, frained and experienced employees, and
stockpile of grass seed laden topsoil staged on the landfill property. In
addition, adequate volume of native sand/gravel soil exists on-site to
ensure a balanced cut and fili as described in Section 7.13 of this
Engineer's report, which includes soil to backfill and cover exposed lifts
in accordance with the Closure Plan. These factors lend credibility to
the Owner's intentions to keep the backfiling of shredded rubber
pieces and final reclamation of pit at ground surface within less than
9.000 sqg. ft behind the pit landfilling operations.

10.2.5. The financial mechanisms which appear to make the most sense for
the Owner of this pit are: 1) establishing a trust fund which conforms to
the requirements of this rule, 2) posting a payment or performance
surety bond, or 3) obtaining an imrevocable letter of credit which
conforms to the requirements of the ARM. {f the trust fund option was
chosen, payments into the trust account would be made annually
over the established pay-in period, with initial payment amount based
on the cumulative total for closure plus post-closure care. The design-
life of this pit is said to be 20 years, which becomes the pay-in period
based on ARM. The initial annual payment amount would be $6.000 +
20 years = $300 per year. Subsequent payments would be computed
in accordance with applicable ARM.

11. . Erosion Control, Reclamation and Control of Noxious Weeds

11.1. Reclamation activities shall be conducted in accordance with these
specifications.

11.2. Adequate measures shall be implemented to control erosion from disturbed
areas and topsoil stockpiles, reclaim disturbed areas of the site with topsoil and
grass, and control the growth and spread of noxious and unsightly weeds.
These measures shall include: stripping and stock piling topsoil from areas to be
disturbed by cutting and filling operations for future use in reclamation; placing
barriers along the lower perimeter of any soil stockpiles and disturbed areaq, as
required by site conditions to reduce sediment transport; preparing the surface
with topsoil over disturbed areas; and seeding disturbed areas with the correct
blend of grass seeds.
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12,

11.3. Existing trees and other vegetation shall be preserved during pit excavation
and landfill operations until excavation of the pit must encroach upon their
locations. Disturbance of the natural ground cover due to construction
activities should be confined to the areas immediately associated with that
construction in order to prevent unnecessary disturbance outside these areas
until excavation of the pit reaches those areas of the licensed landfill.

12.1.

Stormwater Runoff Control Provisions

The stormwater drainage and potential for stormwater runoff have been

evaluated in accordance with landfill licensing requirements ARM 17.36.310 (2},
Storm Drainage and Circular DEQ 8.

12.1.1.

12.1.2.

12.1.3.

12.1.4.

12.1.5.

The attached 2 spread sheets entitled “Stormwater calculations: Adkins
Class Il Mono-fill Waste Tire Landfill" document the results of a
stormwater analysis for a typical 100-yr 24-hour storm event. The
calculations predict a total of 3.2 inches of stormwater could be
collected from this event.

The finished surface of the landfill shall be graded to slope and drain
toward the perimeter of the landfill. With a drainage swate
constructed around the pit to convey stormwater runoff around the
pit/landfill and into the borrow pit running aiong the south edge of
Chicory Road. the landfill is protected from runoff originating on the
finished surface and on surrounding property.

A compacted earthen berm shall be constructed within ten feet of the
edge of the open pit to protect from stormwater collected on the
fimished surface. The berm shall be a nominal 2 ft high and blended
into the finish contours of the ground. A berm of this configuration is
estimated to detain stormwater delivered by the 100-yr 24-hour storm
event at a depth not to exceed 4 inches.

Stormwater landing inside the open pit shall be channeled into a lined
stormwater detention basin from which it can be pumped. The lined
basin should be excavated into the bottom of the pit at its lowest
point. A pumping sump must be dug and lined into the lowest end of
the basin to accommodate a pump intake. A basin 10 ft wide x 15 ft
long x 2 ft average depth will contain the total volume of runoff
generated by design storm event. Water discharged from the pump
outlet must be spread and dispersed onto ground surface outside pit in
such a manner as to prevent soil scour and erosion.

The potential for surface water run-on the finished surface of the iandfill
or erosion and sediment transport by stormwater surface run-on and
runoff within the proposed licensed landfill boundary are low. These
conciusions are based on several distinct factors: 1) the substantial
surface vegetation that will be planted over this property progressively
as the pit is completed; 2} finished surface set above surrounding
ground surface; 3} finished surface is contoured and sloping toward
perimeter; 4) swales that enhance existing contours to divert surface
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12.1.6.

12.1.7.

water ’ound the perimeter of the landfill site; 5) the ground surface is
stable; 6) no active drainage courses cross this property; and 7) no
signs of erosion exist. After the stormwater detention measures
described herein, and specified on the Site Layout Maps are in place,
all disturbed areas are reclaimed in accordance with Section 11.0, and
the surface vegetation is reestablished, surface stormwater runoff from
the landfill area and run-on from neighboring property onto this landfill
will not be significant in accordance with ARM 17.50.1009(d).

The landfill location and proposed layout of operations will not alter
pre-development stormwater flow patterns. |In addition, specific steps
will be taken to install drainage structures, which include grassed
swales and compacted earth berms, to control surface water run-off
from waste management areas and prevent surface water run-on into
waste management areas in accordance with ARM 17.50.1009(d).

Enclosed with this Engineer’s Report is a copy of a portion of the Pray
guadrangle USGS topo map of this area with contour intervais of 20 ft
and a Google aerial photo of the area with arrows drawn to depict
existing surface water drainage / flow patterns and confirm that the
landfill operation does not restrict the flow of the 100-yr flood. reduce
the temporary water storage capacity of the floodplain {no floodplain
is within 2000 ft of this property). or result in washout of solid waste so as
to pose a hazard to human health and the environment in
accordance with ARM 17.50.1009(h).
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Closure of Adkins Class Il Waste Tire Mono-Fill Landfill

Scope of Work and Estimated Costs
to Reclaim Exposed and Disturbed Areas
within Landfill Pit

Work shall be performed in accordance with Section 8 of the Engineer’s Report for this Project,
ARM 17.50.1405, Closure and Post-Closure Care Requirements, and MCA 75.10.216.

1. Anticipated Maximum Area of Exposed Waste Tire Pieces to be covered 9,000 sq. ft
with sand gnd gravel soil in lower lift of landfill; or
2. Anticipated Maximum Area of Landfill Surface 9,000 sq. ft

to be Capped with sand/gravel and topsoil

Note that only one of these areas will reasonably be open at any time due to
the landfill operations plan presented in the Engineer’s report and the
distinctly separate areas in which they occur. Therefore, worst case scenario
would be to cap landfill surface.

3. Tire carcasses disposal costs: 3 employees x 8 hrs x
$20.00/hr-each x 2.5 (payroll multiplication factor) $1200

Explanation of quantity of tire carcasses to be disposed and estimated cost of
disposal: This facility is designed and will be equipped and staffed to receive,
process and dispose of 5000 tires per day in landfill. There is no scenario,
short of a catastrophic natural disaster or equal, which could reasonably be
expected to permanently and completely halt landfill operations on such
short notice as to prevent the cleanup of accumulated carcasses received by
the regular employees in the course of their day. The quantity of carcasses
could total at most one full day’s receipts. Seeing even a couple days in
advance the circumstances which would force permanent landfill shut down
would allow employees to decline to accept additional tires. Therefore,
processing and disposal costs associated with this estimate are limited to one
day’s wages for a crew of 3 experienced employees.

[
4. Cover exposed lift at ground surface 500 cy @$3.20/cy = § 1600
with 1.5 ft of sand/gravel excavated on-site
5. Cap sand/gravel layer with min. 0.5 ft thick 170 cy @ $3.20/cy = $ 550
layer of topsoil hauled from pile on-site
6. Use grader to shape and contour surface 5 hrs @ $125/hr = $ 625
of sand/gravel
7. Seed and stahilize exposed area: (irass seed material £ 150
labor hand broadeast seed $ 200
Labor to stabilize surface $ 376
8. Maintain erosion control measures already in place $ 500
9. Contingency to cover miscellaneous items not listed here & 80O

10. Total to complete closure £6000
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Open All| Close All| @ || Map unit symbol Map unit name Rating Acres in AOL Percent of AOK
Soli Chemical Properties @D 258 CozdoTel-Cozberg complex, O to 4 SC-SM €B.5 34.9%
ercent slopes
Soil Erosion Factors w P pe
Soil Physical Properties ® | 202C vendome-Cozdome complex, 2 to 8 SC-5M 21.3 10.9%
— percent slopes
Soll Qualities and Features [, JO . I ,
- - 220F Sixbeacon, cobbly-Vendome complex, 35 SC i8. 9.5%
AASHTO Group Classification (Surface) to 60 percent slopes
h | il ictiv r
Depth to a Selected Sail Restrictive Laye 421A Beaverell cobbly loam, 0 to 2 percent CL 37.4 19.1%
Depth to Any Soil Restrictive Layer slopes
Drainage Class 44447 Cetrack-vendome-Binna complex, Q to 2 CL 5.7 2.9%
Frost Action percent slopes
Frast-Free Days 845A vendome-Cetrack complex, 0 to 2 percent CL 37.7 19.2%
Hydrologic Soit Group slopes
Map Unit Name 1303 Nirling, occasionally flogded-Clunton, SC-SM 6.8 3.4%
Parent Material Name ﬁ;equently flooded complex, O to 8 percent
slopes
Representative Slope
Unified Soil Classification (Surface) Totals for Area of Interest 196.1 100.0%
view Description] View Rating] ([ Description — Unified Soil Classification (Surface) ®

The Unified soil classification system classifies mineral and organic mineral soils for engineering purposes on the basls
of particle-size characteristics, liquid limit, and plasticity index. It Identifies three major scil divisions: (1} coarse-grained
soils having less than 50 percent, by weight, particles smaller than 0.074 mm in diameter; {ii) fine-grained soils having

View Options

2®

Map <

Table

4

Description of
Rating

<

Rating Options —
Detailed Description

®®

Advanced Options

50 percent or more, by weight, particles smaller than 0.074 mm in diameter; and (ili) highly organic soils that
demaonstrate certain organic characteristics. These divisions are further subdivided into a total of 15 basic soil groups.
The major soil divisions and basic soil groups are determined on the basis of estimated or measured values for grain-
size distribution and Atterberg limits. ASTM D 2487 shows the criteria chart used for classifying soil in the Unified
system and the 15 basic soil groups of the system and the plasticity chart for the Unified system.

The various groupings of this classification correlate in a general way with the engineering behavior of soils. This
correlation provides a useful first step in any field or laboratory investigation for engineering purposes. It can serve to
make some general interpretations relating to probable performance of the soil for engineering uses.

For each soil horizon in the database one or maore Unified soil classifications may be listed. One is marked as the
representative or most commonly occurring. The representative classification is shown here for the surface layer of the

Percent Cutoff Component Percent Cutoff: None Specified

Tie-break Rule Tie-break Rule: Lower

Lower
Layer Options: Surface Layer

Higher

soil.
Aggregation Dominant Condition 4
Method Rating Options — Unified Soil Classification {Surface) ®
Component Aggregation Method: Dominant Condition

Layer Options Surface Layer

Depth Range

Top Depth ,—

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

6/23/2010
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Tables — Disposal of Wastewater by Rapid Infiltration — Summary By Map Unit

Page2 ot 5
®

| search ®|
Suitabilities and Limitations Ratings @

Open All| Close All| @

Building Site Development Q—@)
Construction Materials [ X
Disaster Recovery Planning Q—@
Land Classifications ﬁ
Land Management [ X
Military Operations W
Recreational Devetopment [ X
Sanitary Facilities F@
Vegetative Productivity 8
Waste Management o®

Disposal of Wastewater by Irrigation

Disposal of Wastewater by

1pid Infiltration

View Dcscrlption] View Rating]

Yiew Options

Map

Table

4

¥ and Rating Reasons

Numeric Values

<

Description of &
Rating

Rating Options

o

Detailed Description

Advanced Options

__ Component Breakdown

23

2

View D.sérlptlonl View Rating]

Land Application of Municipal Sewage Sludge

Manure and Food-Processing Waste

Overland Flow Treatment of Wastewater

Slow Rate Treatment of Wastewater

Water Management

4]

http://websoilsurvey.nrcs.usda. gov/app/WebSoilSurvey.aspx

Summary by Map Unit — Park County Area, Montana

Map unit
symbol

25B

202C

220F

421A

4442

Map unit name

Cozdome-Cozberg
complex, Qto 4
percent slopes

Vendome-Cordome
complex, 2 to 8
percent slopes

Sixbeacon, cobbly-
Vendome complex, 35
to 60 percent slopes

Beaverell cobbly loam,
0 to 2 percent slopes

Cetrack-vendome-
Binna complex, 0 to 2
percent slopes

Totals for Area of Inte L

Rating

Somewhat
limited

Somewhat
limited

Very limited

Very limited

Very limited

Component
name (percent)

Cozdome (55%)

Cozberg {28%)

Vendome (30%)

Cozdome (30%)

Sixbeacon (55%)

Vendome (28%)

Beaverell {85%)

Cetrack (35%)

Vendome (30%)

Rating reasons
{numeric
values)

Siow water
movement
(0.32)

Slow water
movement
(0.32)

Cobble content
(0.95)

Slow water
movement
{0.62)

Slope (0.13)

Slow water
movement
(0.32)

Slope {0.13)
Slope (1.00)

Slow water
movement
{0.99)

Cobble content
(0,80}

Slope (1.00)

Cobble content
{0.67)

Slow water
movement
(0.32)

Slow water
movement
(1.00)

Slow water
movement
(1.00)

Cobble content
(0.64)

Slow water
movement
{1.00)

Acres
in ADI

68.5

21.3

18.7

37.4

5.7

196.1

®

Percent of
AOQI

34.9%

10.9%

9.5%

19.1%

2.9%

100.0%

6/23/2010
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Map unit Map unit name Rating Component Rating reasons Acres Percent of
symbol name (percent) (numeric in AOI AQOIL
values)

Cobble content
(0.80)

Binna {15%) Slow water
movement
(1.00)

B45A Vendome-Cetrack Very limited Vendome (55%) Slow water 37.7 19.2%
complex, 0 to 2 movement
percent slopes (1.00)

Cobble content
(0.99)

Cetrack (30%) Siow water
movement
(1.00)

1303 Nirling, occasionally Very limited Nirling (60%) Depth to 5.8 3.4% ‘
fltooded-Clunton, saturated zone
frequently flooded (1.00)

complex, 0 to 8 ,
percent slopes Fioading (0.60)

Slow water
movement
(0.32)

Slope {0.13)

Cobble content
{0.03)

Clunton (20%) Ponding {1.00)

Slow water
movement
(1.00)

Depth to
saturated zone
(1.00)

Flooding (0.60)

Totals for Area of Interest 196.1 100.0%
Tablies — Disposal of Wastewater by Rapid Infiltration — Summary by Rating Value ®_
Summary by Rating Value ®

Rating Acres in AO1 Percent of AOI
Very mited 106.3 54.2%
Somewhat imited 89.8 45.8%
Totats for Area of Interest 196.1 100.0%
[_Description — Disposal of Wastewater by Rapid Infiltration @I

http://websoilsurvey.nrcs.usda. gov/app/WebSoiiSurvey . aspx 6/23/2010
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120 inches per week percolates through the soil. The wastewater may eventually reach the ground water.
The application rate commonly exceeds the rate needed for irrigation of cropland. Vegetation is not a
necessary part of the treatment; thus, the basins may or may not be vegetated. The thickness of the soil
material needed for proper treatment of the wastewater is more than 72 inches. As a result, geologic and
hydrologic investigation |s needed to ensure proper design and performance and to determine the risk of
ground-water pollution.

T oA ANl WSS ¥ )

Soil properties are important considerations in areas where soils are used as sites for the treatment and
disposai of organic waste and wastewater. Selection af soils with praperties that favor waste management
can help to prevent environmental damage,

Municipal wastewater is the waste stream from a municipality. It contains domestic waste and may
contain industrial waste. It may have received primary or secondary treatment. It is rarely untreated
sewage. Food-processing wastewater resuits from the preparation of fruits, vegetables, milk, cheese, and
meats for public consumption. In places it is high in content of sodium and chloride. The effiuent in
lagoons and storage ponds is from facilities used to treat or store food-processing wastewater or domestic
or animal waste. Domestic and food-processing wastewater is very dilute, and the effluent from the
facilities that treat or store it commonly is very low in content of carbonaceous and nitrogenous material;
the content of nitrogen commonly ranges from 10 to 30 milligrams per liter, The wastewater from animal
waste treatment lagoons or storage ponds, however, has much higher concentrations of these materials,
matnly because the manure has not been diluted as much as the domestic waste. The content of nitrogen
in this wastewater generally ranges from 50 to 2,000 milligrams per liter. When wastewater is applied,
checks should be made to ensure that nitrogen, heavy metals, and salts are not added in excessive
amounts.

The ratings are based on the soil properties that affect the risk of pollution and the design, construction,
and performance of the system. Depth to a water table, ponding, flooding, and depth to bedrock or a
cemented pan affect the risk of potiution and the design and construction of the system. Siope, stones,
and cobbles also affect design and construction. Saturated hydraulic conductivity (Ksat) and reaction
affect performance. Permanently frozen scils are unsuitable for waste treatment.

The ratings are both verbal and numerical. Rating class terms indicate the extent to which the soils are
fimited by all of the soil features that affect agricuitural waste management. "Not limited" indicates that
the scil has features that are very favorable for the specified use. Good performance and very low
maintenance can be expected. "Somewhat limited” indicates that the soil has features that are moderately
favorabie for the specified use. The limitations can be overcome or minimized by special planning, design,
or installation. Fair performance and moderate maintenance can be expected. "Very limited” indicates that
the soil has one or more features that are unfavorable for the specified use. The limitations generally
cannot be overcome without major soil reclamation, special design, or expensive installation procedures,
Poor performance and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown as decimal fractions
ranging from 0.01 to 1.00. They indicate gradations between the point at which a soil feature has the
greatest negative impact on the use (1.00) and the point at which the soil feature is not a limitation
{0.00).

The map unit components listed for each map unit in the accompanying Summary by Map Unit table in
Web Soil Survey or the Aggregation Report in Soil Data Viewer are determined by the aggregation method
chosen. An aggregated rating class is shown for each map unit. The components listed for each map unit
are only those that have the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the percentage of
each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings for all components,
regardless of the map unit aggregated rating, can be viewed by generating the equivalient report from the
Soil Reports tab in Web Soil Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soll on a given site,

http://websoilsurvey.nres.usda.gov/app/WebSoilSurvey.aspx 6/23/2010
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Search 5‘ Tables — Drainage Class — Summary By Map Unit @
Properties and Qualities Ratings Summary by Map Unit — Park County Area, Montana ®
Open Alll Close AII[ ® || Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Soil Chemical Properties W‘ 258 Cozdome-Cozberg complex, O to 4 well drained 68.5 34.9%
t sl
Soil Erosion Factors a® percent slopes
Soil Physical Properties Q @ 202C Vendome-Cozdome complex, 2 to 8 well drained 213 10.9%
percent slopes
Sotl Qualities and Features [ JO bl I |
- 220F Sixbeacon, cobbly-Vendome complex, Well dratned 18.7 9.5%
AASHTO Group Classification (Surface) 35 ta 60 percent slopes
m —
Depth to 2 Selected Soil Restrictive Layer 421A Beaverell cobbly loam, { to 2 percent well drained 37.4 19.1%
Depth to Any Soit Restrictive Layer slopes
Drainage Class” 4444 Cetrack-Vendome-Binna complex, 0 to  Well drained 5.7 2.9%
View Description| View Rating| 2 percent slopes
B B4asa Vendome-Cetrack complex, O to 2 Well drained 37.7 19.2%
View Options o® percent sfopes
Map & 1303 Nirhng, occasionally Aooded-Clunton, Somewhat poorly drained 6.8 3.4%
frequently flooded complex, 0 to 8
Table — percent siopes
L Totals for Area of Interest 196.1 100.0%
Description of -
Rating Description — Drainage Class @'
Rating Options  — "Drainage class (natural)" refers to the frequency and duration of wet periods under conditions similar to those under
Detailed Description which the seil formed. Alterations of the water regime by human activities, either through drainage or irrigation, are not
a consideration unless they have significantly changed the morphology of the soil. Seven classes of natural soil dralnage
are recognized-excessively drained, somewhat excessively drained, well drained, moderately well drained, somewhat
Advanced Options o @ poorly drained, poarly drained, and very poorly drained. These classes are defined in the "Soll Survey Manual,”
Aggregation Dominant Condition gl Rating Options — Drainage Class ®
Method L Aggregation Method: Dominant Condition
Compone Component Percent Cutoff: None Specified
L]
Percent Cut - 5 Tie-break Rule: Higher
Tie-break Rule .
: . Lower
e Higher
Yiew Descripﬂonl View l!aﬂngl
Frost Action
Frost-Free Days
Hydrelegic Seil Group
Map Unit Name
Parent Material Name
Representative Slope
Unified Soil Classification (Surface)
Water Features a®
FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | USA.gov | White House
http://websoilsurvey.nres.usda.gov/app/WebSoilSurvey.aspx 6/23/2010
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[Search K!J] Tables — Depth to Any S01l Restrictive Layer — Summary By Map Unit
Properties and Qualities Ratings @ Summary by Map Unit — Park County Area, Montana ®
Opan Alll Close All] ® Map unit Map unit name Rating (centimeters) Acres in  Percent of AOL
symbaol AOI

Soil Chemical Properties

Soil Erosion Factors

Soil Physical Properties

Soil Qualitles and Features

258 Cozdome-Cozberg complex, O >200 68.5 34.9%
to 4 percent slopes

de

202C vendome-Cozdome complex, >200 21.3 10.9%
2 to 8 percent slopes

ale

AASHTO Group Classification (Surface) 220F Sixbeacon, cobbly-vVendome >200 18.7 9.5%
Depth to a Selected Soil Restrictive Layer complex, 35 to 60 percent
Depth to Any Soil Restrictive Layer slopes
View Des:rlpfionl View Ratingl 421A Beaverell cobbly lcam, 0 to 2 >200 37.4 19.1%
percent slopes
View Options @D 244a Cetrack-Vendome-Binna >200 5.7 2.9%
complex, 0 to 2 perce .
Map =2 slopes
Table - B45A Vendome-Cetrack complex, 0 > 200 37.7 19.2%
to 2 percent siopes
Description of =2 1303 Nirling, occasionally flooded- »200 6.8 3.4%
Rating Clunten, frequently flooded
. complex, 0 to 8 percent
Rating Options slopes
Detailed Description Totals for Area of Interest 196.1 100.0%
Advanced Options 3O Description — Depth to Any Soil Restrictive Layer ®

. A "restrictive layer" is a nearly continuous layer that has one or more physical, chemical, or thermal

View Description| View Rating||| properties that significantly impede the movement of water and air through the soil or that restrict roots

Drainage Class or otherwise provide an unfavorable root environment. Exampies are bedrock, cemented layers, dense
layers, and frozen layers.

Frost Action

Frost-Free Days

This theme presents the depth to any type of restrictive layer that is described for each map unit. If more
- - than one type of restrictive layer is described for an individual scil type, the depth to the shallowest one is
Hydrologic Soil Group presented. If no restrictive layer is described in a map unit, it Is repreésented by the "> 200" depth class.

Map Unit Name

This attribute is actually recorded as three separate values in the database. A low value and a high vaiue

Parent Material Name indicate the range of this attribute for the soil component. A "representative” value indicates the expected
Representative Slope value of this attribute for the component, For this soil property, only the representative value is used.
Unified Soil Classification (Surface
{ ) 1| Rating Options — Depth to Any Soil Restrictive Layer ®
Water Features [ YO

Units of Measure: centimeters
Aggregation Method: Dominant Component

Aggregation is the process by which a set of component attribute values is reduced to a single value that
represents the map unit as a whole.

A map unit is typically composed of one or more "components”. A component is either some type of soil
or some nonsoil entity, e.g., rock outcrop. For the attribute being aggregated, the first step of the
aggregation process is to derive one attribute value for each of a map unit's components. From this set of
component attributes, the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units
can be rendered. Aggregation must be done because, on any soil map, map units are delineated but

memEmrmamarbs e e

http.//websoilsurvey.nres.usda. gov/app/WebSoilSurvey.aspx 6/23/2010
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For each of a map unit's components, a corresponding percent composition is recorded. A percent
composition of 60 indicates that the corresponding component typically makes up approximately 60% of
the map unit. Percent composition is a critical factor in some, but not ali, aggregation methods.

The aggregation method "Dominant Component” returns the attribute value associated with the
component with the highest percent composition in the map unit. If more than one component shares the
highest percent composition, the corresponding "tie-break” rule determines which vaiue shoulid be
returned. The "“tie-break” rule indicates whether the lower or higl  attribute vaiue should be returned in
the case of a percent composition tie.

The result returned by this aggregation methed may or may not represent the dominant condition
throughout the map unit.
Component Percent Cutoff: None Specified

Components whose percent composition is below the cutoff value will not be considered. If no cutoff vaiue
is specified, all components in the database will be considered. The data for some contrasting soils of
minor extent may not be in the database, and therefore are not considered.

Tie-break Rule: Lower

The tie-break rule indicates which value should be selected from a set of multiple candidate values, or
which value should be selected in the event of a percent compaosition tie.

Interpret Nulls as Zero: No

This option indicates if a null value for a component should be converted to zero before aggregation
occurs. This will be done only if a map unit has at least one component where this value is not null.

FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | USA.gov | White House

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 6/23/2010






Adkins Class Il Monofill Waste Tire Landfill

Pray Area Site: Licensed Pit Area 13.75 acres

Volu e Detained On-Site from Design 10 yr-6 hour Storm
REQUIRED STORMWATER DETENTION VOLUME:

RELATIVE IMPERVIOUSNESS FACTORS: (C Range) (C Used)
PAVED AREAS/STRUCTURES = {0.8-0.9) 09
GRAVELED AREAS = (0.35-0.8) 08
UNIMPROVED RANGELAND = {0.15-0.4) 0.3
LANDSCAPED (lawn, shurbs,trees) = (0.1-0.3) 0.1
10 YEAR -6HOUR STORM EVENT: i 1.20 in. per 6 hrs (Input Site Rainfall intensity 10-yr 6-hr)

T 3600 sec/hr

NEW SITE LAYOUT EXISTING SITE LAYOUT
AREAS: AREA (Ft2) AREA (Ft2)
TOTAL AREA OF WATERSHED = 598,950 sq. ft. 13.75 acres

Input Only Input Only
PAVED AREAS/STRUCTURES = 8000.00 sq. ft. 0.18 acres 0.00 sq. ft. 0.00 acres
GRAVELED AREAS = 87120.00 sq. ft. 2.00 acres 0.00 sq. ft. 0.00 acres
UNIMPROVED = 299475.00 sq. ft. 6.87 acres 0 sq. ft. 0.00 acres
LANDSCAPED = 204355.00 sq. ft. 4.69 acres | 0.00 sq. ft. 0.00 acres
TOTAL = 598,950 sq. ft. 13.75 acres 0 sq. ft. 0.00 acres
VOLUMES REQUIRED: Volume of runoff = (C*I*A)*{43560/12)

Total Volume Difference = New Volume - Existing Volume

PAVED AREAS/STRUCTURES = 720.00 CF. 26.67 C.Y. 0.00 C.F. 0.00 C.Y.
GRAVELED AREAS = 6969.60 C.F. 25813 CY. 0.00 CF. 0.00C.Y.
UNIMPROVED = 8984.25 CF. 33275 CY. 0.00 C.F. 0.00 C.Y.
LANDSCAPED = 2043.55 C.F. 75.69 CY. 0.00 C.F. 0.00 C.Y.
TOTAL VOLUME = 18717.40 C.F, 693.24 C.Y. 0.00 C.F. 0.00 C.Y.
FLOW INC.F.S. = 087 CF.S. 0.00 C.F.S.

TOTAL VOLUME DIFFERENCE = I 18717 C.F. I 693 C.Y.

TOTAL FLOW INC.F.S. = 0.87 C.F.S.

Sheet 1 of 2 (10 yr. 6 hr.)



Adkins Class lIl Monofill Waste Tire Landfill

Pray Area Site: Licensed Pit Area 13.75 acres

Volume Detained On-Site from Design 100 yr-24 hour Storm
REQUIRED STORMWATER DETENTION VOLUME:

RELATIVE IMPERVIOUSNESS FACTORS: {C Range) {C Used)
PAVED AREAS/STRUCTURES = (0.8-0.9) 0.9
GRAVELED AREAS = (0.35-0.8) 0.8
UNIMPROVED RANGELAND = (0.15-0.4) 0.3
LANDSCAPED (lawn, shurbs.trees) = (0.1-0.3) 0.1
10 YEAR -6HOUR STORM EVENT: i 3.20 in. per 24 hr {Input Site Rainfall Intensity 100-yr 24-hr)

T 3600 sec/hr

NEW SITE LAYOUT EXISTING SITE LAYOUT
AREAS: AREA (Ft2) AREA (Ft2)
TOTAL AREA OF WATERSHED = 598,950 sq. ft. 13.75 acres

Input Only Input Only
PAVED AREAS/STRUCTURES = 8000.00 sq. ft. 0.18 acres 0.00 sq. ft. 0.00 acres
GRAVELED AREAS = 87120.00 sq. ft. 2.00 acres 0.00 sq. ft. 0.00 acres
UNIMPROVED = 299475.00 sq. ft. 6.87 acres 0 sq. ft. 0.00 acres
LANDSCAPED = 204355.00 sq. ft. 4.69 acres 0.00 sq. ft. 0.00 acres
TOTAL = 598,950 sq. ft. 13.75 acres 0 sq. ft. 0.00 acres
VOLUMES REQUIRED: Voiume of runoff = {C*I*A)*(43560/12)

Total Volume Difference = New Volume - Existing Volume

PAVED AREAS/STRUCTURES = 1920.00 C.F. 71.11 CY. 0.00 C.F. 0.00 C.Y.
GRAVELED AREAS = 18585.60 C.F. 688.36 C.Y. 0.00 C.F. 0.00 C.Y.
UNIMPROVED = 23958.00 C.F. 887.33 CY. 0.00 CF. 0.00 C.Y.
LANDSCAPED = 5449.47 CF. 201.83 CY. 0.00 CF. 0.00 C.Y.
TOTAL VOLUME = 49813.07 CF. 1848.63 C.Y. 0.00 CF. 0.00 C.Y.
FLOW IN CF.S. = 231 CF.S. 0.00 C.F.5.

TOTAL VOLUME DIFFERENCE 1849 C.Y.
TOTAL FLOW IN C.F.S. = 058 CF.S,

Sheet 2 of 2 (100 yr. 24 hr.)






PRAY AREA , PARADISE VALLEY
CALCUIATE  GrouphIWATER
GRAMENT AND  Flow DiRear o

HSWL = 47716 (VAART WELL )
| SWIL = 476420 (7, B2 7’657“:‘»!&2;;)
CLsWL = H76L8l (Souza WELL )

3065 (DT BT HEL) _
477014 — 4746 8

328 .51 l/g-v‘clrap
(4770H = 4T69.25) x Bz3s' = 43131

Dist 7%‘3’7 HSiil weh T3 Jswi Coridws = 492

/ ' .
{ Measured T an

+ e, J__ = 1Swi Cmmv‘bur‘)
Hydrag's Grano = (977004 ~ 4747.25) + 492

= 0.003%%



GROUNDWATER GGRADIENT AND FLOW DIRECTION
FOR PRAY AREA
CALCULATED BY THREE POINT SOLUTION
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Montana's Ground-Water lr.nation Center (GWIC) | Geographic Dggg | V.11.2010 Page 1 of 2
LISTS oF WELLS INARE

Geoundwater Information Center

Montana Bursau of Mines and Geology

Montana Tech of Tha University of Montana

1300 West Park Strest - Natural Resourcas Buliding Room 329
LRI B.utio Montana 59701.8997

You are currently s:gred i | 4/26/2010
L3

| Home | Weil Data | Reportis | Data Coop | DrillerWeh | DNRC | Help! |

[Mbmuﬁwlc Navigation: | Main Meny | SWL Meny | GWCP Mep Products | Groundwater Projects |

GWIC Data > Well Construction Data > Township: 055 Range: 08E Sec: 12, 13

The {ollowing dala were relumed from the GWIC dalabasaes for the area you requested For a more detailed descnplion of the data view the GWIC Metadata repart |
you nolice data antry amors or have questions pheasa jet us know by chclung here 1o leave us a message If you wish 1o view a one page reporl for a partrcular sta.
chck Ihe hyperinked Gwic Id for that well Scroll to the nght of your screen to view adl the dala All data dispiayed on lhe screen may not show up when printed

Retneval Statistics” Ditd you know about
Fieid Max Min Avg Other GWIC data
Tolal Depth {A} 260 00 3300 12137 GWIC has 5 fisld visi{3) for this request area.
GWIC has @ water levaks) for this request area.
Static Water Level (R) 195 00 15 00 7866

7
Tield (gom) 500 00 1e00 %70 Thanks, Just take ma back to the menu.
* These statistics do not 1ake any geographic, lopagraphst, or geolog:
factors into consideration Negatrve swl values are reporiod for water Cther MBMG data

levels thal are above land surface MBMG hes 40% publicsions available for PARK county.
MBMG has 1 sbandoned ming record(s) for this reques! area.

http://mbmggwic.mtech.edu/sqlserver/v11/data/dataGeographic.asp?pagename=&report=...  4/26/2010

Gwicld PDF DNRC WR Site Narne Twn Rng Sec Q Sec VYer? Type Td Swl  Pw! Rwl Yield Test Date Use
102456 3 MORE LAND MRS 055  uRE 12 No  WELL Vg 1500 33 W00 PUMP  &191972  DOMESTIC
PAARICON
213424 'E GOLDBERG MO Ms AL 1S AL Na  wwELL M2 1w 414 W0 AR P DOME STIC
SHEL DON
143133 P] CI0106G-00  HUDSCN JOMN 5 mAE 12 ACD No  WELL  SBS) 3800 500 AR 3141995 DOMESTIC
neny T HARKINS ED 055 0BE 12 ADAD No WELL 7900 5000 5000 6000 AR 52572007 DOMESTIC
ez T MCCRUM BLISS 0s$  ORE 12 ADDD No  WELL 10000 3000 3800 BROO AR w192007 DOMESTIC
183452 m C113X700 CLUTE BRETT 5 ORF 12 Ba No WELL 17000 13100 13100 3000 AR 212000 DOMESTIC
213857 m MILLER JIM 055 0BE 12  BACD No WELL 180.00 12500 12500 4000 AR 5252004 DOMESTIC
201145 m JEDD SUSAN 055 08E 12 BBAC No WELL 17900 12400 12400 2500 AR 4302003  DOMESTIC
153340 ﬁ CORSMO-00 YOUNG SRJAMES 05§ O8E 12 BCC No WELL 15800 10700 13000 D00 AIR 6131995 DOMESTKC
D
mory Y WILSON T 055 08E 12 BCD No WELL 8000 4800 4000 AIR 2172005 DOMESTIC
12467 m BOSSAAT KEN 055 O0BE %2 BD Mo WELL 5750 2000 3000 3000 BALER 1011981 DOMESTIC
103546 ﬁ BROOKE CARL 955 OBE 12 BDBR Mo WELL 150.00 10400 504 00 4000 AR 22000  DOMESTIC
AND HART PENNY
2 m KNG JOE 5% O0BE 12 BDBC No WELL 10100 57.00 5700 6000 AR ¥242006  DOMESTIC
136301 m COBATBAO0  LIBBEY CHAN 058 OBE 12 BOC No WELL 9880 4500 4500 9000 AR A27TME93  TEST WELL
20250 m WiL SON KERRY 055 OBE 12 BOC Ne WELL 8000 4500 4000 AR 6212005 DOMESTIC
142859 m COBM784-00 YELLOWSTONES 055 OBE 12 CABB No WELL 92.00 3580 49.60 120,00 PUMP  @24/1993 PUBLIC WATER SUPPLY
EDGE RV PARK
192470 m VALLANCOURT 055 OBE 12 CBBB No WELL 7900 4800 4600 B0OCD AR 11/82001  DOMESTIC
MARK .
wzess TN SMITH RUSSELL 055 O0BE 12 D No WELL 10800 5100 71.00 4000 BARER 271983 DOMESTIC V
192489 m CO14421-00  HOBBS HARRY 055 OBE 12 DA Ho WELL 5000 3000 4000 2600 BARER B211975 DOMESTIC
ue 1 HUDSOM JOHN 055 O8E 12 DA Mo WELL 7850 5600 2500 AR V141995  DOMESTIC
wiwr FORSETHEIVIND 0SS ©0OE 12  DAAA No WELL 7800 52.00 5200 3500 AR 411911904 DOMESTIC "S
FLAT 3] m GREZLOAUISKI ™S 0BE 12 DABC No  WELL 10000 6500 6500 6000 AR ¥212008 DOMESTIC '6 l‘.) 'du
STOJAN AND JEAN
19111 P CH18426-00 PETERSENJAMES 0SS 06E 12 DADA Np WELL 10000 €8.00 84.00 7000 AR 4/202001 DOMESTIC » Glﬁ i
*
e Tf] Co0043289  FORSETH.EVIND 0SS DBE 12 DBAB Mo  WELL 10100 68.00 BHO0 5000 A 4212000 DOMESTIC "\ ﬂ‘k‘
B AND JUDITH d\
FaF& L} m SEBERY STEVE 055 O8E 12 DBB No WELL 100.00 61.00 G100 50.00 AIR 42972004 DOMESTIC ?it
AND MARLENE 0O
1pegee  T] GERTH JEFFREY 08§ OBE 12 DBCB No WELL 11800 71.00 7100 5500 AIR 52472002 DOMESTIC
AND APRIL
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25508 m M.VERSON 085 OBE 12 DCCD No  WELL 14000 83.00 8300 6000 AR Ar21/2008 DOMESTIC
DENNIS
HITY m LAMMEL A MIKE 055 0MBE 12 DCODDA  No  WELL 7700 8200 850 1000 PUMP  &10/1984 DOMESTIC
161138 m CI00T20-00 KMOLL PAT & AMY (35 O0BE 12 DOBD Yes WELL 11100 7900 2000 AR S1M1995  DOMESTIC
189114 ¥f] C30002446  HELMS BRIAN 055 O8E 12 DDCA Ne WELL 11900 7600 7600 5000 AR VI02001  DOMESTIC 9“
L A ¢] GILLMAN ) WAYNE 0SS OBE 12 DOD No WELL 600N 4500 5500 1500 AR 21141992 DOMESTIC lz
139002 m CORXGAR-00  HODGKINSON e 0aE 1 DND Mo WELL SRS 3700 RS0 5000 AR 4114192 DOMESTIC
DUANE
169481 m C10612500 LIBSACK GARY 055 ©BE 12 DDO Mo WELL SB00 74 00 000 AR 10/111994  DOMESTIC
AND CONNIE ———
ey @ YELL OWSTONL s ME b No o WEIL
TRAILS RANCH
TEST WELL 4 1
Ll
w0819 @ YELLOWSTONE 055 O0BE 13 Ne  WELL Sec_ l'
TRARS RANCH .
TEST WELL # 2
wens @ YELLOWSTOME 05§ OBE 13 No  WELL / h)d‘
TRALS RANCH ‘
TEST WELL M
102470 m HOBBSHARRYR 055 OBE 13 A No WELL 18000 160.00 50000 OTHER 1111600  STOCKWATER Sﬁc‘
21801 m BES GALEN 055 O0BE 3 AADC No WELL 24000 16100 16100 4000 AR 552005  DOMESTIC 1
205857 B ANSWORTH B 055 OBE 13 ABAD Yes WELL 23900 16800 BAO0  ADO0 AR 5252003 DOMESTIC n I
NEAL/GALLATIN F P‘t
vy LEY REAL o |
ESTATETTEST
WELL 2
05595 ) Cl00°2962  ANSWORTHE 055 OBE 11 ABDA Yes  WELL 23900 174 00 17400 4000 OTHER 62472003 DOMESTIC
NEALIGALLATIN
VALLEY REAL
ESTATE'TEST
WELL 1
245654 n LAMM JOE & 055 O0BE 14 BODE No WELL 26000 19500 19500 3000 AR 8292008 DOMESTIC
DEBRA
217142 m DENNY GARY 055 O0BE 13 CBB No  WELL 16000 12000 12000 3000 AR 212004 DOMESTIC
152041 m P100729-00  ARROWHEAD 055 D0BE 13 0Don Yes WELL 24600 15830 162 30 7200 PUMP  BN915996  PUBLIC WATER SUPPLY
SCHOOL DISTRICT
75

End of Repornt
43 record(s) ksted

tems of Note:

1Ths report s restncted lo sde types of WELL, BOREHOLE, SPRING, COAL BED METHANE WELL. PETWELL, PIEZOMETER

2a snigie well record (8 distnd GWIC i) may be represented by more than one line n this repor if more then one perlormBbance est was conducted on the well at the ime of
drillmg

Explanstion of Columns:
GWAC id = Key fieid for the GWIC database Links 1o one page reports
PDF = Are scanned documents available through the Docyment Manager?

@ Yes, click on the 1ton to downtoad the POF file

° = No, well was submilled elacironically. No paper record exisls

No, record does have & known well log but it is not scanned yel

. No, recard may or may nal have a document lo scan. Meladata is unclesr.

- Mo, record was crealed from a source other then a well log. No paper record exsts,

DHNRC WR = Water right number assigned Lo this site by Dapanment of Netural Resaurces and Conservetion
Site Name = Curren! owner name assgned to GWIC record

Location = Location of site in Montana township, range, sechon, and quarier-section cocrdinalas

¥Yeor? = Has this location been verified by flald staff?

Type = Type of site assigned to GWIC record

Td = Total depth of well in feel below ground

Swi = Siatic water level n feel sbovebelow ground - Negaive vaiues are reported for waler levels thal are above land surface
Pwl = Pumping waler level in feel bekow ground

Rwi = Recovery water leval in fest below ground

Yield = Yield in gallorts per minute.

Tasl = Type of performance lest raported

Date = Completion date of wellbarahole

Uss = Reportad use of waler.

Discloimer;

The preceding materials represenl the conlenis of the GWIC databasas at the Montana Buresy of Mines and Geology af the time and date of the retrieval. The informaton is
considered unpublished and is subject to comection and review on @ daly basts The Bureau warmania the eccurats ransmission of the data to the orginal end user al the ime
and date of the retrievel. Retransmission of the data {0 olher users is discoursged and the Bureau daims no responaibifity If the matenial is refransmitted There may be wells in
the reques| srea that are nol recorded al the miormation Center

Ground-Water Information Center Online © 1898 - 2010

http://mbmggwic.mtech.edu/sqlserver/vi 1/data/dataGeographic.asp?pagename=&report=...  4/26/2010
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o information o You are curently signad in. | 57/2010

Moniana Bureau of Mines and Gaclogy Slogn Out
Monians Tech of Tha University of Montana
000 4300 West Park Sireal - Naiwal Resowces Buidng Room 129

I Butie Meoniana 59701-8997

| Homg | Well Data | Reports | Data Coop | DrillerWeb | DNRG | Helpl |
IMIngva: Navigation; | Main Meny | SWL Meny | GWCP Map Products | Groundwater Projects | Goal Menuy |

GWIC Data > Well Construction Data > Township: 058 Range: 09E Sec: 7, 8, 18, 17, 19

The following data were relurnaed from the GWIC databases for the area you raquested. For a more detailed description of the data view the GWIC Metadata
rapor}. If you notice data entry errors or have questions please lat us know by clicking hare to leave us a message. If you wish lo view a one page report for a
particular site, chck the hyperlinked Gwic {d for that well Scrall 1o the right of your screen o view all the dala All data displayed on the screen may not show up
when pnnted

Retrieval Statistics* Did you know about...
Field Max Min Avg Other GWIC data
Tolal Depth (R} 3400 29.00 159 44 GWIC has 1 water quality sample{s) for this area.
) GWIC has 14 field vigit{s) for this request area.
Static Water Lewel (f) 243.00 0.00 11055 GWIC has 28 water level(s} for this request area.
Yield (gpm} 14000 400 40 37
* These statistics do not take any geographic, topegraphic, or geologic Thanks, Just take me back to the menu,

factors into consideration. Negative sw! values are reporied for water

levels that are above tand surface Other MBMG data

MBMG hasg 405 publications available for PARK county.
MBMG has 0 abandoned mine record(s) for this request area

Gwic Id PDF DNRC WR  Site Name Twn Rng Sec Q Se¢ Ver? Type Td Swl  Pwl  Rwl Yield Test Date Use

160129 g AXELSON 055 [9E 7 No  WELL SA50 6100 9500 60.00 AR 10/15/1996 DOMESTIC
PETER

102593 ) BURNS 058 O9E 7 Ne  WELL 2000 1400 1400 2600 BAILER 6151977  DOMESTIC
ERNESTINE

102504 ) COT2014.00  SCALISE BILL 058 D09E 7 Ne  WELL 200 1900 1700 4500 BAILER 7/24/1975 DOMESFIC

102593 E SHEPHERDLJ 058 (9 7 Nc  WELL 3300 t6.00 1600 5000 BANFR 7/44975  DOMESTIC

132597 3 SHEPHERD 55 09E 7 Mo WELL 200 1000 1500 3000 BAILER 4/9977  IRFIGATION
LAVOY

185342 g HULL TONY & 055 (O9E 7 AAR No  WELL BOK  B2.00 700 AR 8/16/2000 DOMESTIC
GAL

aue . KROGSTAD 055 O9E 7 AAA No  WELL 10200 53.00 5800 3000 AR 2062004  DOMESTIC
CHAD OR
ELAINE

196505 °J} C30007795 SMESSTEWART 055 O9E 7 AAA No  WELL 9900 61.00 6100 6000 AR 52872002 DOMESTIC
AND MARTHA

160131 g SKAGGS 0SS 0% 7 AAA No WELL 7850 4600 77.00 50.00 AR 1UH/19%  DOMESTIC
JOSEPH

10259 g CO73662-00 SHAGGS 055 (9 7 ARA No  WELL 8500 22.00 5300 AR 103111889 DOMESTIC
JOSEPH

120007 T LEWIS DR 055 O8E 7 AAD No  WELL 50.00 2800 5500 40,00 AR 131991  DOMESTIC
ROGER

168133 g LEWIS DR. 058 0SE 7 AR No WELL 98.00 4400 48.00 10000 PUMP  1(/30/1956 DOMESTIC
ROGER &
ELIZABETH

1896506 g SAHNOWRON 058 (9E 7 ACDD Mo WELL 79.00 4500 4500 60.00 AIR 547200 DOMESTIC

134423 2 CO12014-00  SCALISE BILL 058 ME 7 AD No  WELL 58,00 2600 3100 75.00 AR 45311992 DOMESTIC

unrn P GREENWOOD 055 D9E 7  ADAB  No WELL 99.00 43.00 4300 5000 AR &52003  DOMESTIC
DAVE AND PAT

15614 J] C10889500 INGUSMIKES 058 09 7 B No  WELL 86.00 41.00 4100 2500 AR 5/5(1999
JULIE

102597 Q CO74387-00 HODGKINSON 058 OSE 7 BAB No  WELL 154.00  84.00 3700 AR 271911990 DOMESTIC
DUANE #1

213661 Q HARKINS ED 058 09E 7 BCED Mo WELL 81.00 44.00 4400 800 AR 5212004 DOMESTIC

238330 g HARKINS ED 058 9E 7 BCBD No WELL 79.00 48.00 48.00 50.00 AR 52472007  DOMESTIC

14311 2 CO86119-00  ANDERSCN 055 (9E 7 BD No WELL 80.00 31.00 3000 AR 9/14/1993  DOMESTIC
GARL

142812 %) 09258900 FORD TOM 055 09E 7  BD No WELL 8300 37.00 76.00 3000 AR TI411994  DOMESTIC

http://mbmggwic.mtech.edw/sqlserver/v11/data/dataGeographic.asp?pagename=&report=w... 5/7/2010
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CI0009185

Cirzan(-in

Ca00280m

C084058-00

C30002242

CO247t4-00

C091526-00

C098018-00

CO83657-00

C106180-00

C472000-00

C30042132

ANDERSON 58
CARL

BOWMAN DAVID 055

MCLAUGHLIN 0SS
BGAE

LEWIS JESSE & 1155
LAVINA

TALIAFERRO 0h5
JOHN

APPLEGATE 145
NELSON

MCCRUM BLISS 058

BUSS MCCRUM 055

MDOT *5-273  05$
(o1 *1

MOOT * 5-273 055
{120 Iad

PARADISE 055
VALLEY

COMMUMNITY

CHURGCH

PALL FINGERSH DAS
& BRENDA
ALTHOUSE

SHERWOOD Uss
DAVID

PARADISE 458
VALLEY

COMMUNITY

CHURCH

MORGAN 055
RICHARD M &
MARI ANNE K

SWAINSON 055
WANDA

MOLAUGHLIN 55
BO8

RUSSELLR L 058

WARFIELD 058
WILLLAM 71
WARFIELD ass
WILLIAM &2

KERNS KASEY 055

MCCRUM BLISS 058

CAHOON LARRY 035
& DONNA

COLEMAN STU 055

WARFIELD 058
WILLIAM 5

MCLAUGHLIN 055
BO8

MOLAUGHLN 055

EATOMNTONY & 055

WARFIELD 55
WILLIAM

MORGAN 055
RICHARD M A

MAR] ANNE K

SE

P13

Bk

OJE

iME

112

SE

09E

USE

9E

A2 F R F B

2
m

g

]

e

BD8
BOCA
[ofs ois}

coD

Daa
DAC

DaCa

AADD

ABAC
ABB
ADBE
ADC

BACD

cacc

ceDe

CCA

CCAC

<osd

Yes

Yos

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

BOREHOLE

BOREHOLE

WELL

WELL

WELL

WELL

WELL

WELL

WELL

88 00

8400 2400
13900 8800
Woou AW
Ay W
SHoo o dslo
ERENE] iR 3l
B+00 3800
1500 6000
2920 900
Bea 300
10900 200
A100 W2 ou
400U 20
9300  noon
24000 164 00
6000 MO
700 1400
4000 1500
€500 4400
12000 4400
WI00 4500
7800 4100
69.00 4300
6000 2500
6000 3700
12000 6500
9300 4300
28600 16300
6000 35.00
200 196.00

95w

h5 W

IR RN

64.00

75.00

$3.00

5500

§5.00

60.00

3500 AR
12000 AR
BB 00 SH00 AR
2500 AIR
OTHER
5300 AR
ANIH AR
o) 6000 AR
6000 8000 AR
RO 800 AR
wono aonn AR
J5 00 AR
oUW 5000 AIR
164 00 5000 AIR
MO0 6000 AR
3000 BALER
000 RANER
1000 OTHER
1000 OTHER
000 AR
4400 6500 AR
4500 6000 AIR
2000 AIR
2500 AR
000 AR
2500 AIR
65.00 60.00 AR
4300 S000 AR
16300 10000 AIR
000 AR
19600 3000 AIR

Page 2 of §

2171933

2211999

1022000

1T V1954

111961

S81997

R LA R

412072006

17252007

9/18/1959

9151959

10172008

26/2008

71241993

2102002

1172472004

4732001

¥a8/1974

&/14/1978

w11a37

11937

5261994

9/1872007

SM52005

5147199

212211995

4/20/1994

42111994

72007

9711998

111672004

6/6/1989

62W2007

http://mbmggwic.mtech.edu/sqiserver/v11/data/dataGeographic.asp?pagename=&report=w...

DOMESTIC

STOCKWATER

DOMESTIC

DCMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

OTHER

GEOTECH

GEOTECH

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

{RRIGATION

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

5/7/2010
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102411

102612

219742

164270
21987
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a
A

C108868-00

CO04 838-00

C103213-00

438-300082

€30005883

CI0030143

C30030144

CO25632-00

ECHHARDT
BRUCE

BORGAN DOM

MORGAN
RICHARD WM AND
MARI ANNE K

MiLL CREEK
RIDGE TES?
WELL #2

MORGAN
RICHARD M AND
MARI ANNE ®

MiLL CREEK
RiDGE TEST
WELL 1

WALKER
TAVNER

COWAN LEE

LEE JERRY AND
YANGIE

NOROBLOM
HANS

HANS
NORDBLOM

WALTER NICK

COWAN LEE

PLACEK DAYID

PLACEX DAVID

RADTKE PHH P
K DDS

SPANGLER
CHARLES AND
BRENDA

MELIN JOHN

ADKINS
MICHAEL &
MAGDALEN

ADKING MIKE

DAY DANIEL

GEMTRY BURT

ADWING MIKE

ADKINS MIKE

EGGAR
CONSTRUCTION
3

ADKING MIKE

RURAL 1 FIRE
DISTRICT

ADKINS MIKE

TIOWELL
MAFRYIN AND
JOSIE

HANE KEMN

DUFFY GARY

SAUNDERS
JAMES AND
HEIDI

ROGERS DAVID

ALVERSON
DENMNIS

S

Uhs

1h5

055

055

055

055

as5

058

055

055

055

055

055

055

055

058

055

055

058

058

058

58

055

7

0OE

LYE

(B

09

09E

09E

0E

ME

(HE

ME

0IE

09E

09E

D9E

I

Q9E

09E

R

&

14

14

18

148

AL}

8

ACA

ACE

ADA

ADAB

ADD

ADDC

£ 2

3

CAAn

CACD
cD
CDA
coe

DAAC

AB

ABAA

ABAB

ABBC

ABC
ABCD

ABCD

AC
BUARA

Yet

Yes

g 5 F £

3

Z 3

§F & F § T %

3

&

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

28500

299 00

264 00

P 3

344 K

M4 40

200.00

103 00

160 00

158 00

127 06

199 1K}

a7 1

138 00

200 00

289 00

260 00

300.00

106 00

100 00

120 00

200 00

161 00

160.00

101 00

13900

159.00

159.00

161 00

214 00

22000

22000

198.50

160.00

192 Q0

21500

21600

236

PRI TS

150 00

8500

118 00

104 00

100G (0

Mg U

7200

118 00

145 00

22800

195 00

21000

84 00

160 00

95 00

% 00

4500

900

3800

104 00

11000

15t 00

14§ 00

158 00

103 00

24 00

FLHRSN

85 00

124 0}

5 0

25500

100 00

80 00

200 00

48 00

21000

193.00

192 00

21500

21600

23610

18 00

104 00

ARIVEY 4

118 00

2/8 00

95 00

o 00

9100

98.00

104 00

11000

15100

148 00

103 00

%00

1200

2050

140 (M}

1200

2000

2000

1500

3030

1400

1800

5000

3000

18 00

1000

2500

2000

2000

60.00

60.00

10000

40.00

7000

60 00

40.00

20.00

45.00

6000

20.00

40 00

AR

AR

AIR

OTHER

AlR

PUMP

OTHER

BAILER

AIR

AIR

OTHER

AIR

BAILER

AIR

AR

AIR

AR

PUMP

AR

AR

AR

AIR

AIR

AR

AIR

AR

AR

AR

AR

AR

AR

AIR

AR
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172008

5131995

62004

532004

W20

11111940

1715975

9211997

71302003

4/24/1980

6712:2000
1051969
1043072003
&62005

192004

691997

72172009

B F1994

10/27/1984
2¥1389
21978
21182004
211072006

B 1971

11672003

2272002

4/972007

472472006

/51978
172872000

104132006

601997

http://mbmggwic.mtech.edw/sqiserver/v11/data/dataGeographic.asp?pagename=&report=w..,
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4252006  DOMESTIC
B{7/19495 DOMESTIC
2113 DOMESTIC
2r20i2003  DOMESTIC
1152009 DOMESTIC
RAZIGE DOME STiC
FUMNT DOMESTIC
151581 UNKNOWN

DOMESTIC
B/13/1981  UNKNOWN
282008 DOMESTIC
W1072606 DOMESTIC
10672006 DOMESTIC
4/9%2008 DOMESTIC
[P02001  DOMESTIC
412611982  UNKNOWN
B1Y¥1995 DOMESTIC
W16  DOMESTIC
171/1890 DOMESTIC
4212001 DOMESTIC
SW2008 DOMESTIC
1111916 DOMESTIC
2711995 DOMESTIC
12%2003 DOMESTIC
¥2%2006 DOMESTIC
1W47/1996 DOMESTIC
8182005 DOMESTIC
1291997 DOMESTIC
&/41999 DOMESTIC
1/24/11974 DOMESTIC
411976 DOMESTIC
6211982 DOMESTIC
STN996 DOMESTIC
872611997 DCMESTIC

http://mbmggwic.mtech.edwsqlserver/v1 1/data/dataGeographic.asp?pagename=&report=w...
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a DORCEAN
W2} T COTIEN00  NEILS 055 O0SE 19 DDBC  Yes WELL 30000 23700 4000 AIR 42711963 DOMESTIC
STEFFESEN
L1y ¢ ] PARADISE 0SS 09E 19 DDD Mo WELL RO00 23600 3000 AR 97261957 DOMESTIC
WALLEY ASSOC
End of Reporl

125 record( s} isted

llerns of Note.
This repon 13 restncled 10 sne types of WELL, BOREHOLE, SPRING, COAL BED METHANE WELL, PETWELL. PIEZOMETER

24 single well record (a distinct GWIC 1) may ba represented by mare than ane line  thes repont f more than one parformarnce test was conducted on the well al the
time ef dnlling

Explanation of Columns:
GWAC Id = Key field for the GWIC dalabase Links lo one page repis
POF = Are scanned documents available (hrough the Document Marager?

m = Yas, click on the icon o downioad the PDF hle

@ = No, well was submrtted elactronically. No paper record exists.

@ = No, record does have a known well log but it 15 nol scanned yet.

@ = No, recond may or may nol have a documant to scan Metadala is unclear

Q- Mo, record was created from a source other than a well log N paper record exsls

DNRC WR = Water nght number assigned (o s ste by Department of Natural Resources and Conservaton
SHe Name = C umerd ownar name assigned to GWIC record

Location = Locabion of ste in Moniana township, range, section, and quaner-section coordinates

Yar? = Has this location been verified by fiakd staff?

Type = Type of ste assgned to GWIC record

Td = Total depth of well in feel below ground

Swi = Static water level in feet aboverbelow ground - Negalive values are reporled for waler levets that are above land surface
Pwl = Pumping water levef i feet bekow ground

Rwl = Recovery water level in feetl below ground

Yield = Yiald m galions per minute

Test = Type of performance test reported

Date = Completon date of welvborehole

Use = Reported use of waler

Disclaimer;

The preceding materials represent the contents of the GWIC dalabases at the Montana Bureau of Mines and Geclogy at the ime and date of the retneval The
infarmation is considered unpublished and 15 subjedt to comeclion and review on a daily basis The Bureau warmanis the accurate transmission of the dala to the onginal
end user at the time and Jaie of the retrieval Retransmiseson of the dala to other users ks discouraged and the Bureau clasms no responsibilty f the matenal is
retransmitted There mey be weils in the request area that are not recorded al the Informatron Center

Ground-Water Information Center Onling £ 1998 - 201¢
Staff | Pri

http://mbmggwic.mtech.edu/sqlserver/v]11/data/dataGeographic.asp?pagename=&report=w... 5/7/2010
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MONTANA WELL LOG REPORT

of this report.

This well log reports the activities of a licensed Montana well drilier,
serves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This repor is
complied 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

Other Options

Plot this site on a topographic map
View scanned well log (2/23/2010 2:24:54 PM

Page 1 of 1
ReSer 6 1L\7

of each

Site Name: BOWMAN DAVID
GWIC Id: 207280
DNRC Water Right: C30009185

Section 1: Well Owner
Owner Name
BOWMAN DAVID
Mailing Address
PO BOX 87

City

PRAY

State
MT

Zip Code
59065

Section 2: Location
Township Rangs  Section
0535 08E 7
County

Quarter Sections
SEv SW'i SEY SWY
Geocode
PARK
Latitude
45.409242
Altitude

Datum
NADB3
Date

Geomethod
TRS-SEC
Datum

Longitude
110.664466

Mathod
Addition

Biock Lot

Section 3: Proposed Use of Water
STOCKWATER (1}

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Monday, October 27, 2003

Section 6: Well Construction Detalls
Borehole dimensions

[From|To [Diameter]
0j141 6
Casing

Wall Pressure
From|To |DiameterjThicknr--"Rating

2 [13sfs 0250
Completion (Perf/Screen)

| I Ry
J

Type
WELUED|STEEL

Size of
Openings|Description
JorEN BOTTOM

of
From|To Diameterl:)penlngs
[139 J14a1}e |
Annular Space {(Seal/Grout/Packer)
Cont.
From|To|Description [Fed?
0 |20|BENTONITE]

http://mbmggwic.mtech.edu/sqlserver/v1 l/reports/SiteSummary.asp?gwicid=207280&agen...

Section 7: Well Test Data

Total Depth- 139
Static Water Level: 88
Water Temperature:

Air Test *

50 gpm with drill stem set at _135 feet for 1 hours.
Time of recovery 0.5 hours.

Recovery water level 88 feet.

Pumping water level _ feet.

* During the weil last the discharge rate shall be as uniform

as possible. This rate may or may not be the sustainable yisid

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 fro IDescﬂptIon

0 18[SAND GRAVEL AND SMALL BOULDERS

18 ISJLARGE BOULDERS

35 1OUISAND GRAVEL AND COBBLES

LIGHTLY CLAYBOUND SAND GRAVEL FEW

100 BOULDERS

140

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: HAYES DRILLING
License No: WWC-361

Date
Completed: 10/27/2003

5/7/2010
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Page 1 of |

MONTANA WELL LOG REPORT

of this 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
complied 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

Other Options

Plot this site on a topographic map
View scanned weli log (7/16/2008 1:27:03 PM)

Site Name: MCLAUGHLIN BOB
GWIC Id: 147748

Section 1: Well Owner
Owner Name
MCLAUGHLIN BOB
Mailing Address

315 W BUTTE
City State Zip Code
LIVINGSTON MT 59047

Section 2; Location

Township Range Section Quarter Sections
058 Q9E 7 SE' SEY SWi
County Geocode
PARK
Latitude Longitude Geomethod Datum
45.409714 110.662513 TRS-SEC NADB3
Altitude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Thursday, October 13, 1804

Section 6;: Well Construction Details
Borshole dimensions
IFrornITo IDlamdor

| of1o0] 6

CaﬂnF

IF fwan Prassure
rom|To|Diameter|Thickness|Rating [Joint|Type

2 Josjs | STEEL

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

I Cont.
From|To|Description [Fed?

0 |20|BENTONITE]

http://mbmggwic.mtech.edw/sqlserver/v1 l/reports/SiteSummary.asp?gwicid=147748&agen...

Section 7: Well Test Data

Tota! Depth: 100
Siatic Waler Level 74
Water Temperature:

Air Test *
20 gpm with drill stem set at _ feet for 1_hours.
Time of recovery _ hours.

Recovery water level _ feet.
Pumping water level 95 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. Suslainable yield does not include the reservoir of
the well casing.

Section 8;: Remarks

Section 9: Waeil Log
Geologlc Source

Unassigned
[From o |Deacripllon
0 1TOPSOIL

1] 100JSAND & GRAVEL

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: HILLMAN DRILLING
License No: WW(C-436

Date
10/13/1994
Completed: 0

5/1/2010
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Page 1 of 1

MONTANA WELL LOG REPORT

of this 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
complied 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

QOther Options

Plot this site on a topographic map
View scanned well log (2/23/2010 1:53:59 PM)

Site Name: LEWIS JESSE & LAVINA
GWIC Id: 102598

Section 1; Wel! Owner
QOwner Name

LEWIS JESSE AND LAVINA
Mailing Address

126 NO 8TH ST

Clty State Zip Coda
LIVINGSTON MT 59047
Section 2: Location
Township Range Section Quarter Sections
0565 0%E 7 SE%
County Geocode
PARK
Latitude Longitude Gaomathod Datum
45.412543 110.656003 TRS-SEC NADS3
Altitude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method:

Section 5: Well Completion Date
Date well completed: Sunday, January 01, 1961

Section 6: Well Construction Details

There are no borehole dimensions assigned to this weil.
There are no casing strings assigned to this well.

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

There are no annular space records assigned to this well.

http://mbmggwic.mtech.edu/sglserver/vl 1/reports/SiteSummary.asp?gwicid=102598&agen. ..

Section 7: Well Test Data

Total Depth: 40
Static Water Level: 10
Water Temperalure;

Unknown Test Method *

Yield _ gpm.

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

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

Section 8;: Remarks

Section 9: Well Log
Geologic Source
111ALVM - ALLUVIUM (HOLOCENE)
IFrom |To |Description
0 2|TOPSOIL
2 24|COARSE GRAVEL
24 36|FINE GRAVEL
36 39|SAND
39] 40JFINE SAND AND GRAVEL

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:
License No: -
D.

ate
Complated: 1/1/1961

5/7/2010
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MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well dritler, Plot this site on a topographic ma
serves as the official record of work done within the borehole and View scanned well tog (2/23/2010 1:54:31 PM)

ca g, and describes the amount of water encountered. This report is
complied electronically from the contenis 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 fling
of this report.

Site Name: TALIAFERRO JOHN Section 7: Well Test Data
GWIC Id: 164268

Total Depth 58

Section 1: Well Owner Static Water Level: 35

Owner Name Water Temperalure:

TALIFERRO JOHN .

Malling Address Air Test

BOXB _50_gpm with drill stem set at _ feet for 1 hours.
City State Zip Code Time of recovery _ hours.

PRAY MT 59065 Recovery water lave! _ feet.

Pumping water level 55 feet.
Section 2: Location

Toz;ghlp Rg;: ¢ soc;mn Qr:; .: or:l:_s:c;l: ,:s * During the well lest the discharge rate shail be as uniform
County Geocode as possible. This rate ma y or may not be the sustainable )_ﬂelo‘
of the well. Sustamnable yield does not inciude the reservoir of
PARK the well casing.
Latitude Longitude Geomethod Datum
45.415373 110.652097 TRS-SEC NADS3 Section 8: Remarks
Altitude Mathod Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Source
Unassigned

From lTo IDescription

Section 3: Proposed Use of Water

DOMESTIC (1) 0] 18|BOULDERS AND GRAVEL
4 sl saﬁAYBOUND GRAVEL AND COBBLES VERY TIGHT
Section 4: Type of Work RY LTTLE WATER

Driling Method: ROTARY 53] 59JCLEAN GRAVELS AND SAND SOME CLAY WATER
| [CLAYBOUND GRAVELS AND SAND VERY LITTLE

59  SShwatER

Section 5: Well Completion Date

Date well completed: Thursday, May 08, 1997

Section 6: Well Construction Details
Borehole dimensions
IFromlTo Diameter]

| o]eo 6

Caslng

| Wall IProssura

From [To |Diameter lckness [Rating [oint [Type
k1.7 Jsole | STEEL

Completion (Perf/Screen)

e of Size of
FromITo Diameter| OpenlngsIOponlngs Dascription Driller Certification . . L
Adl work performed and reported in this well log is in
¢ |sole | JOPEN BOTTOM * compliance with the Montana well construction standards.
Annular Space (Seal/Grout/Packer) This report is true 1o the best of my knowledge.
| Cont. Name:
From|To|Description |Fed?

Company: HAYES DRILLING
License No: WW(-361

Date
Completed: 5/8/1987

o JeoleenTONITE]

http://mbmggwic.mtech.edwsqlserver/v1 1/reports/SiteSummary.asp?gwicid=164268&agen... 5/7/2010
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MONTANA WELL LOG REPORT Other Options
This well log reports the aclivities of a licensed Montana well driller, Plot this site on a topographic map
sarves as the official record of work done within the borehole and View scanned well log (2/23/2010 1:55:06 PM)

casing, and describes the amount of water encountered. This report is
complied 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.

Site Name: APPLEGATE NELSON Section 7: Well Test Data
GWIC Id: 149526
DNRC Water Right: C092450-00 Total Depth- 43

Static Water Level: 20
Section 1: Well Owner Water Temperature:

Owner Nama
APPLEGATE NELSON
Mailing Address

Air Test *

40 gpm with drill stem set at _ feet for 1 hours.
Time of recovery _ hours.

City State Zip Code Recovery water level _ feet,

EMIGRANT MT 59027 Pumgping water leve!l 33 feet,

Section 2: Location )
* During the well test the discharge rate shall be as uniform

Township Range Section Quarter Sections ‘ ‘ . .
. . . as possible. This rate may or may not be the sustainable yield
055 09E 7 SWY NE% SE™ ) ! f
¢ G d of the well. Sustainable yield does nof include the reservoir of
ounty socode the well casing.
PARK
Latitude Longitude Geomethod Datum Section B: Remarks
45.413486 110.654701 TRS-SEC NADB3
ARtitude Method Datum Date Section 9: Well Log
0 rc
Addition Block Lot Geol glc Source
5 Unassigned
IFrom [To IDescription
Section 3: Proposed Use of Water 0 1]TOPSOIL
DOMESTIC (1) 1 43|BOULDERS GRAVEL & SAND
Section 4: Type of Work
Drilling Method: ROTARY
Sectlon 5: Well Completion Date
Date well completed: Wednesday, March 16, 1994
Section 6: Well Construction Detalls
Borehols dimensions
[From{To|Dlameter
0]43 6
Casing
[wan Pressure
From|To [Diameter|Thickness|Rating [Joint{Type
1.5 |38.5)6 | {STEEL Driller Certification
There are no completion records assigned to this well, All work performed and reported in this well log is in
Annular Space (Seal/iGrout/Packer) compliance with the Montana well construction standards.
| Cont. This report is true to the best of my knowledge.
From|To|Description |Fed? Name:
10 20 BENTONITEI Company: VAN DYKEN DRILLING INC
License No: WWC-380
Date
Completed: 3/16/1994

http://mbmggwic.mtech.edw/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=149526&agen...  5/7/2010
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MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic map
sarves as the official record of work done within the borehole and View scanned well log (5/23/2006 7:53:28 AM)

casing, and describes the amount of water encounterad. This report is
complied electronicaliy 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.

Site Name: MCCRUM BLISS Section 7: Well Test Data
GWIC Id: 225589

Total Depth: 81
Section 1;: Well Owner Static Waler Level: 38
Owner Name Water Temperature;

MCCRUM BLISS

Mailing Address Air Test

P.0.BOX 2169 60 gpm with drill stem set at 75 feet for _1_hours.
City State Zip Code Time of recovery 0.5 hours.
LIVINGSTON MT 69047 Recovery water level 38 feet.

Pumping water levet _ feet.
Section 2: Location

Township Range Section Quarter Sections . ) . )
055 09E 7 NWY SW% NE% SE% Dunng_ the weﬂ test the discharge rate shalf be as umforn'_r
Count Geocode as possible. This rate may or may not be the sustainable yield
y of the well. Suslainable yield does not include the reservoir of
PARK the well casing.
Latitude Longitude Geomethod Datum
45.4149 110.6539 NAV-GPS NAD27  geetion B: Remarks
Altitude Method Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Source
Unassigned

Section 3: Proposed Use of Water [FromIta  Joescription
DOMESTIC (1) 0] 16|SAND GRAVEL AND COBBLES

16] 38]BOULDERS SAND AND GRAVEL

Section 4: Type of Work 18 8 SLIGHTLY CLAYBOUND GRAVELS SAND AND A
Drilling Method: ROTARY FEW BOULDERS

—_

Section 5: Well Completion Date
Date well completed: Thursday, April 20, 2006

Section 6: Well Construction Details
Borehole dimensions
[Frorn ToIDIarneler

[ ofso] 6
Casing
all Pressure
From To|Diam¢tor|:1icknessIRatlng oint Type
15  ole joaso | WEL™""|STEEL
Comgpletion {Perf/Screen)
l of Size of Oriller Certification
From ToIDiameter ponlngslﬂponlngsll)oscﬂpﬂon All work performed and reported in this well log is in
75 ook ] | loren soTTOM cou"npllance.mm the Montana well construction standards.
This report is true to the best of my knowledge.
Annular Space (Seal/Grout/Packer) Name:
Imm TolDescription F::;' Company: HAYES DRILLING
0 20[BENTON[TEI LlcenseDI::a: WWC-361
e
Completed: 412072006

http://mbmggwic.mtech.edu/sqlserver/vI 1 /reports/SiteSummary.asp?gwicid=225589&agen... 5/7/2010
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MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic ma

serves as the official record of work done within the borehole and casing, View scanned well lo
and describes the amount of water encountered. This report is complied

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.

4/4/2007 5:17:25 PM

Site Name: BLISS MCCRUM
GWIC Id: 234843
DNRC Water Right: C30028001

Section 1: Well Owner
Owner Name

BLISS, MCCRUM
Mailing Address

PO BOX 2169
City State Zip Code
LIVINGSTON MT 59047
Section 2: Location
Township Range Section Quarter Sections
055 09E 7 NW Y NWY, SE SE%
County Geocode
PARK
Latitude Longitude Goomethod Datum
45.412072 110.655352 TRS-SEC NADB3
Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
OTHER (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Thursday, January 25, 2007
Section 6: Well Construction Details
Borehole dimensions
From|To |Diamelar
0]120] 6
Casing
l Wall Pressure
From|Te |DiameterjThickness|Rating [Joint Type
2 |iisle Jo.z5 | WELDED|STEEL

Completion {Perf/Screen}

of Slze of
From|To Diamalerlgpenlngs|0penlngsIDescrlplion
119 [120f6 | | JOPEN BOTTOM
Annular Space (SealiGrout/Packer)

Cont.
Fron of{Deascription |[Fed?

[0 [«0{BENTONITE]

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=234843&agen...

Section T: Well Test Data

Total Depth: 119
Slatic Water Level: 60
Water Temperature;

Aijr Test *

80 gpm with drill stem set at 115 feet for _1_hours.
Time of recovery _1_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 nol be the suslainable yield
of the well. Sustainable yield does not include the reservoir of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geclogic Source
Unassigned

[From Jro IDoscription
0 2§TOP SQIL AND COBBLES
2 14)SAND
14]  35JSAND GRAVEL AND COBBLES

SAME CLAYBOUND FEW BOULDERS FEW SAND
351 90l ARs

90] 108JHEAVY CLAYBOUND GRAVELS NO WATER
108] 120JSANDS, GRAVEL SOME CLAY

Drifler 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: WILLIAM HAYES
Company: HAYES DRILLING
License No: WWC-361

Date
Completed: 11252007

5/7/2010
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MONTANA WELL LOG REPORT Other Options
This weill log reports the activities of a licensed Montana well driller, Plot this site on a topographic map
sarves as the official record of work done within the borehole and View scanned well log {2/23/2010 1:30:19 PM

casing, and describes the amount of water encountered. This raport is
complied 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 repor.

Site Name: MCLLAUGHLIN BOB Section 7: Well Test Data
GWIC Id: 102599

Total Depth: 37

Section 1: Well Owner Static Water Level: 14

Owner Name Water Temperature:

MCLAUGHLIN BC8

Mailing Address Bailer Test

111 S 11TH i 30 gpm with _ feet of drawdown after 2 hours.
City State Zip Code Time of recovery _ hours.
Recovery water level _ feet.
Section 2: Location Pumping water level 18 feet.
Township Range Section Quartar Saections
1
055 c 098 8 G iw % * During the well test the discharge rate shail be as uniform
ounty eocoda as possible. This rate may or may not be the sustainable yield
PARK of the well. Sustainable yield does nol include the reservoir of
Latitude Longitude Geomethod Datum  ¢he welf casing.
45.412863 110 645713 TRS-SEC NADS3
Altitude Method Datum Date Section 8;: Remarks
Addition Block Lot Section 9; Well Log

Geologic Source
110TRRC - TERRACE DEPOSITS (QUATERNARY)

IFrom [To IDoscription
0 I7|GRAVEL LIGHT

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4; Type of Work
Drilting Method: CABLE

Section 5: Well Completion Date
Date well completed: Friday, March 08, 1974

Section 6: Well Construction Detalls
Borehole dimensions
From|To|Diamaeter
0|37 6
There are no casing strings assigned to this well,

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

There are no annular space records assigned to this well.

Driller Certification

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

Name:
Company: HILLMAN DRILLING
License No: WW(C-258

Date
Completod: /1974

http://mbmggwic.mtech.edu/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=102599&agen... 5/7/2010

@



Montana's Ground-Water irmation Center (GWIC) | Site Report ' 1.2010

Page 1 of 1

MONTANA WELL LOG REPORT

of this 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
complied electronically from the contents of the Ground-Water
Information Center (GWIC) database for this site. Acquinng water rights
is the well owner's responsibility and is NOT accomplished by the filing

Other Options

Plot this site on a topographic map
View scanned waell log {2/23/2010 1:58:19 PM)

Site Name: RUSSELLR L
GWIC td: 102600
DNRC Water Right: C024714-00

Section 1: Well Qwner
Owner Name
RUSSELLR L

Mailing Address

2147 MONAD ROAD

City State Zip Code
BILLINGS MT
Section 2: Location
Township Range Section Quarter Sections
055 09E 8 SwWii
County Geocode
PARK
Latituda Longituda Geomethod Datum
45.412863 110.645713 TRS-SEC NADBS3
Aititude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1}

Section 4: Type of Work
Drilling Method:

Section 5: Well Complation Date
Date welt completed: Monday, August 14, 1978

Section 6: Well Construction Details
There are na borehole dimensions assigned to this well.
Casing

l‘ I |wan Pressure
rom{To |Diameter|Thickness{Rating gJoint]Type
k1 Isssle STEEL
There are no completion records assignad to this well.
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well,

http://mbmggwic.mtech.edu/sqlserver/

1/reports/SiteSummary.asp?gwicid=102600&agen...

Section 7: Well Test Data

Total Depth: 40
Static Water Level: 15
Water Temperalure;

Batler Test *

30 gpm with _ feet of drawdown after 1 hours.
Time of recovery _ hours.

Recovary water level _ feet.

Pumping water level _15_feet.

* During the well test the discharge rate shall be as uniform
as possibla. 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 B: Remarks

Section 9: Well Log
Geologic Source
110TRRC - TERRACE DEPOSITS (QUATERNARY)
From |To lDescription
0 1[TOPSOIL
1 14})COURSE OVERBURDEN
14 ZS}CLAY SAND AND GRAVEL
28]  40JSAND AND GRAVEL

Driller Certification

All work performed and reporled 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: POTTS DRILLING INC
License No: -

Date
Completed: 8/14/1978

5/1/2010



Montana's Ground-Water irmation Center (GWIC) | Site Report |.1 2010

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic ma
serves as the official record of work done within the borehole and View scanned well log_{2/23/2010 1:58:49 PM

casing, and describes the amount of water encountered. This report is
complied electronically from the contents of the Ground-Water
Information Center (GWIC) database for this site. Acquining water rights
is the well owner's responsibility and is NOT accomplished by the filing

Page 1 of | @

of this report.

Site Name: WARFIELD WILLIAM #1
GWIC Id: 102602

Section 1; Well Owner
Owner Name

WARFIELD WILLIAM
Mailing Addrass

HOFFMAN RT
City State Zip Code
LIVINGSTON MT 58047
Section 2: Location
whnship Range Section Quartar Sections
055 09E 8 SwWi
County Geocode
PARK
Latitude Longitude Geomethod Datum
45412863 110.645713 TRS-SEC NADS83
Altitude Mathod Datum Date
Addition Block Lot

Section 3; Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method:

Section 5: Well Completion Date
Date well completed: Friday, January 01, 1937

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

Casing

- wan Pressure
From [To [Diameter |Thickness |Rating [Joint|Type
0 Jo h2 |

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

There are no annular space records assigned to this well.

http://mbmggwic.mtech.edu/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=102602&agen...

Section 7: Well Test Data

Total Depth:
Static Water Level:
Water Temperature;

Unknown Test Method *

Yield 10 gpm.

Pumping water level __ feel.
Time of recovery _ hours.
Recovery 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

110TRRC - TERRACE DEPQSITS (QUATERNARY)
Lithology Data

There are no lithologic details assigned to this well.
Drifler 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:

License No: -

Date
Completed: 1/1/1937

5/7/2010



Montana's Ground-Water I"mation Center (GWIC) | Site Report I.l 2010 Page 1 of 1 @

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic map
serves as the official record of work done within the borehole and Yiew scanned well log (2/23/2010 1:59:27 PM)

casing, and describes the amount of water encountered. This report is
complied elecironically 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 repont.

Site Name: WARFIELD WILLIAM #2 Section 7: Well Test Data
GWIC Id: 102601

Total Depth
Section 1: Well Owner Static Water Level:
Owner Name Water Temperature:

WARFIELD WILLIAM
Mailing Address
HOFFMAN RT

Unknown Test Method *

Yield 10 gpm.
Chty State Zip Code Pumping water level _ feet.
LIVINGSTON MT 59047 Time of recovery _ hours.

Recovery water level _ feet.
Section 2: Location

Township Range Section Quarter Sections . . .
iy * During the well test the discharge rate shall be as uniform
058 09E 8 SW . .
Count Geocode as possible. This rate may or may not be the sustainable yield
ounty of the well. Sustainable yeld does not include the reservoir of
PARK the welf casing.
Latitude Longitude Gaomethod Datum
45.412863 110.645713 TRS-SEC NADB3  gection 8: Remarks
Altitude Method Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Source
110TRRC - TERRACE DEPOSITS (QUATERNARY)

Section 3: Proposed Use of Water Lithology Data

DOMESTIC {1) There are no lithologic details assigned to this well.
Driller Certification

Section 4: Type of Work All work performed and reported in this well log is in

Drilling Method: compliance with the Montana well construction standards.
This report is true to the best of my knowledge.

Section 5: Well Completion Date Name:

Date wetl completed: Friday, January 01, 1937 Company:

Section 6;: Well Construction Detals License No:-

There are no borehole dimensions assigned to this well. Date 111937

Casin Complated:

Wall Pressure
From|To |Diameter [Thickness JRating [oint|Type
c o ls

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

There are no annular space records assigned to this well.

http://mbmggwic.mtech.edu/sqlserver/v1 l/reports/SiteSummary.asp?gwicid=102601 &agen... 5/7/2010



Montana's Ground-W ater ‘rmation Center (GWIC) | Site Report '1 2010

Page 1 of |

of this repori.

MONTANA WELL LOG REPORT

This well log reports the aclivities of a licensed Montana well drilier,
servas as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This report is
complied 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

Other Options

Plot this site on a topographic map
View scanned well fog (2/23/2010 2:00:02 PM

Site Name: KERNS KASEY
GWIC Id: 146555
DNRC Water Right: C091526-00

Section 1: Weli Owner
Owner Name

KERNS KASEY
Malling Address
BOX 753
City State Zip Code
GARDINER MT 59030
Saction 2: Location
Township Range Section
055 03E 8
County Geocode
PARK
Latitude Longitude Geomethod
45.413781 110.649626 TRS-SEC
Altitude Method Datum
Addition Biock
ELBEM MOUNTAIN

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Compietion Date
Date well completed: Thursday, May 26, 1994

Section 6: Well Construction Details
Borehole dimansions

[From|To|Diameter
0120 9
20|65 7
Casing
(Wall Pressure
From|Yo|Diameter|Thickness{Rating [Joint[Type
15 [64]6 | STEEL

There are no completion records assigned to this wetl.
Annuiar Space (Seal/iGrout/Packer)

I ont.
FromiTo|Description JFed?

0 20|BENTONITE

http://mbmggwic.mtech.edw/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=146555&agen. ..

Quarter Sections
SWL NWL SWY,

Datum
NADS3
Date

Lot

Section 7: Well Test Data

Total Depth: 65
Static Water Level. 44
Waler Temperature:

Air Test *

30 gpm with drill stemn set at _ feet for _1_ hours.
Time of racovery _ hours.

Recovery water level _ feet.

Pumping water level 64 feet.

* During the well tast the discharge rate shall be as uniform
as possibla. 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 ITo IDescrIption
of 2ITOPSOIL
2 G65JCLEAN SMALL GRAVEL

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: AAQUADRILLING INC
License No: WW(C.542
Date

Completed: S/26/1994

5/712010
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Page | of |

MONTANA WELL LOG REPORT

the filing of this 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
complied 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

Other Options

Plot this site on a topographic map
View scanned well log {11/14/2007 1:37:12 PM)

View scanned well log (2/23/2010 1:30:56 PM)

Site Name: MCCRUM BLISS
GWIC Id: 239721

Section 1: Well Owner
Owner Name

MCCRUM, BLISS
Mailing Addrass

P.O. BOX 2169
City State Zip Code
LIVINGSTON MT 59047
Section 2: Location
Township Range Section Quarter Sections
055 09E 8 SWY SWY NWY SWY
County Geocode
PARK
Latitude Longitude Geomethod Datum
45.413083 110.6495 NAV-GPS NAD27
Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
IRRIGATION (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date wetl completed: Tuesday, September 18, 2007
Section 6: Well Construction Details
Borehole dimensions
[From]To lDIameter
of120] 6
Casin
all Prassure
From|To |Dlameter Thlcknesisatlng LJaint Type
-2 11856 Jo.2s 1 WELDED|STEEL
Completion {Perf/Screen)
of Size of
From|To {Diameter I:)ponlngs IOpenlngs IDescripllon
118.5]120)6 | 1 _|OPEN BOTTOM
Annular Space {Seal/Grout/Packer)
ont.
From|To|Description |[Fed?
0 |o |[BENTONITE}Y

http://mbmggwic.mtech.edw/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=239721&agen...

Section 7: Well Test Data

Total Depth: 120
Static Water Level: 44
Water Temperature:

Air Test *

65 gpm with drill stem set at _115 feet for _1 hours.
Time of recovery 0.5 hours.

Recovery water level 44 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
IR DRIVE SHOE USED

Section 9: Well Log
Geologlc Source
Unassigned
lFrom ITo IDescription
OI 70lSAND, GRAVEL & BOULDERS

70] 86[CLAYBOUND GRAVELS - NO FLOW

82] 118JCLAYBOUND GRAVELS

86| 92JSAND & GRAVEL - WATER
118] 120[SAND, GRAVEL & COBBLES, SOME CLAY

Driller Certification
All work performed and reporied in this well log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Nama: WILLIAM HAYES
Company: HAYES DRILLING
License No: WWC-361
Date

Completed: 9/18/2007

5/1/2010




Montana's Ground-Water ‘rmation Center (GWIC) | Site Report ' 1.2010 Page 1 of | @

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic ma
serves as the official record of work done within the borehole and View scanned well log (12/5/2005 3:53:00 PM)

casing, and describes the amount of waler encountered. This reportis  View scanned well log (2/23/2010 1:31:30 PM)
complied etectronically from the contents of the Ground-Water

Information Center {(GWIC) database for this site. Acquiring water nights

is the well owner's responsibility and is NOT accomplished by the filing

of this report.

Site Name: CAHOON LARRY & DONNA Section 7: Well Test Data
GWIC Id; 221516

Total Depth: 101
Section 1: Well Owner Static Water Level: 45
Owner Name Water Temperature:

CAHOON LARRY & DONNA
Malling Address

8141 BARRINGTON DRIVE 60 gpm with drill stem set at 95 feet for 1_hours.
Chty State Zip Code Time of recovery 1_hours.
LAMIRADA CA 90638 Recovery water lavel 45 feet,

Pumping water lavel _ feet.

Air Test *

Section 2; Location

To:;;h'p R;;Ee Sacglon N“(r:l‘:asr;:ie;t;‘og:w v * During the weil test the discharge rate shall be as unr'form
County Geocode as possible. This rate may or may not be the sustainable yield
of the well. Sustainable yield does not include the reservoir of
PARK the welf casing.
Latitude Longitude Geomethod Datum
45.414241 110.64767 TRS-5EC NAD83  gaction B: Remarks
Altitude Method Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Source
Unassigned

Section 3: Proposed Use of Water [From IT° [pescription
DOMESTIC (1) 0] 26JSAND GRAVEL & BOULDERS

26] 101}SAME SMALLER BOULDERS & COBBLES

Section 4: Type of Work
Driling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Monday, August 15, 2005

Section 6: Wall Construction Detalls
Borehole dimensions
[From To IDIamoter

o101} 6

Casing

Wall Pressure
From|To|Dlameter| Thickness|Rating |Joint Type
2 Jeoke Jozso | WELDED|STEEL
Complstion (Perf/Screan} Driller Certification

@ of Size of All work performed and reported in this well log is in
From{To |Diameter|Openings|Openings|Description compliance with the Montana well construction standards.
ks fiotle I loPER BOTTOM| This report is true to the best of my knowledge.
Annular Space (Seal!Grout/Packer) Name:

Cont. Company: HAYES DRILLING
From|To|Description |Fed? License No: WW(C-361
lo [20|BENTONITE| Date . o005
Completed:

http://mbmggwic.mtech.edu/sqlserver/vl 1/reports/SiteSummary.asp?gwicid=221516&agen... 5/7/2010



Montana's Ground-Water Wnnation Center (GWIC) | Site Report ‘ 1.2010 Page 1 of |
MONTANA WELL LOG REPORT Other Options
This well log reporis the activities of a licensed Montana well driller, Plot this site on a topographic ma

of this report.

serves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This report is
complied 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

Yiew scanned well log {2/23/2010 2:00:55 PM)

Site Name: COLEMAN STU
GWIC Id: 158360
DNRC Water Right: C098018-00

Section 1: Well Owner

Owner Name

COLEMAN STU

Mailing Address

13 CEDAR LN

City State Zip Code
LIVINGSTON MT 59047

Section 2: Location

Township Range Section Quarter Sections
055 0SE 8 NE': SWi SWx
County Geocode
PARK
Latitude Longitude Geomethod Datum
45411944 110.647017 TRS-SEC NADS3
Altitude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Tuesday, May 14, 1996

Section 6: Well Construction Details
Borehole dimensions

IFn::rl'lth:)lDiar'rlater
I 5 I
Casii
[wati |Pressure
From |To |Diameter |Thickness JRating oint [Type
1 el | STEEL

Completion (Parf{Screen)

of ize of
From|To DlametarI:)penIngs|gpenlngslbescrlptlon
78 |78le | | JoPEN BOTTOM *
Annutar Space (SealiGrout/Packer)

ont.
FromiTo|Description |[Fed?

0 [20|BENTONITE]

http://mbmggwic.mtech.edu/sqlserver/v1 I /reports/SiteSummary.asp?gwicid=158360&agen...

Section 7: Well Test Data

Total Depth. 78
Static Water Level: 41
Water Temperature:

Air Test *
_20 gpm with drill stem set at _ feet for _1 hours.
Time of recovery _ hours.

Recovery water level _ feet.
Pumping water level 75 feet.

* During the well test the discharge rate shall be as uniform

as possible. This rate may or may not be the susiainable 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

rme To |Descriptlon

0 3|TOPSOIL

3 80|SAND GRAVEL & CLAY

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: HILLMAN DRILLING
Licanse No: WWC-436

Date
41
Completod:sn /1996

5/7/2010



Montana's Ground-W ater ‘rmation Center (GWIC) | Site Report 'l 2010

MONTANA WELL LOG REPORT

of this report.

This well log reports the aclivities of a licensed Montana well driller,
serves as the official record of work done within the borehoie and
casing, and describes the amount of water encountered. This report is
complied 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

Other Options

Plot this site on a topographic map

Yiew hydrograph for this site
View scanned well log {2/23/2010 2:02:00 PM)

Site Name: WARFIELD WILLIAM S
GWIC Id: 148813
DNRC Water Right: C093657-00

Section 1: Well Owner
Owner Name

YWARFIELD WILLIAM S
Mailing Address

1668 £ RIVER RD

City State Zip Code
LIVINGSTON MT 59047
Section 2: Location
Township  Range Section Quarter Sections
055 OY9E 8 SWY NE% SW'Y SWY
County Geocode
PARK
Latitude Longitude Geomethod Datum
45 4116 110.6467 NAV-GPS NAD2Z7
Altitude Method Datum Date
4840 10/7/2000
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

Saction 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Wednesday, February 22, 1995

Section 6; Well Construction Details
Borehole dimensions
{From|To|Diameter

0]s9] 6

Casin
I [wan Pressure
From|To|Diameter|ThicknessjRating Holnt{Type

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

| ont.
From|To|Description |[Fed?

0 [20|{BENTONITE]

http://mbmggwic.mtech.edwsqlserver/v11/reports/SiteSummary.asp?gwicid=148813&agen...

Section 7: Well Test Data

Total Depth: 69
Static Water Leval: 43
Water Temperature:

Air Test *

25 gpm with drill stem set at _ feet for _1_ hours.
Time of recovery _ hours.

Recovery water level _ feet.

Pumping water level 63 feet.

* During the well lest the discharge rate shall be as uniform
as possibla. 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 |10 IDescriptlon
0 1[TOPSOIL

1 I5{COARSE GRAVEL-SAND-WATER
35 67JCLAYBOUND GRAVEL AND SAND
67 69§CLEAN GRAVEL AND SAND

Driller Certification
All work parformed 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: VAN DYKEN DRILLING INC
License No: WW(C-380
Date

Completed: 212211995

5/7/2010

Page 1 of 1 @



Montana's Ground-Water ‘rrnation Center (GWIC) | Site Report \.1.2010 Page 1 of 1 @

MONTANA WELL LOG REPORT Other Opticns
This well log reports the activities of a licensed Montana well driller, Ptot this site on a topographic ma
serves as the official record of work done within the borehole and View scanned well log {2/23/2010 2:03:00 PM)

casing, and describes the amount of water encountered. This report is
complied electronically from the contents of the Ground-Waler
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 BOB Section 7: Well Test Data
GWIC Id: 148814

Total Depth: 60

Section 1: Well Owner Static Water Level: 25

Owner Name Water Temperature:

MCLAUGHLIN BOB

Mailing Address Air Test

31.5 WBUTTE ST 30 gpm with drill stem set at _ feet for _1_hours.
Cly State Zip Code Time of recovery _ hours.

LIVINGSTON MT 55047 Recovery water level _ feet.

Pumping water level 55 feet.
Section 2; Location

Township Range Section Quarter Sections . ) . .
055 09E 8 NWY% SWY% SWY Dunng_ the we{l taest the discharge rate shall be as L.umfc)rm|
Count Geocode as possible. This rate may or may not be the sustainable yield
unty ° of the well. Sustainable yreld does not include the resaervair of
PARK the well casing.
Latitude Longitude Geomaethod Datum
45.411944 110.649626 TRS-SEC NAD83  geaction 8: Remarks
Altitude Mathod Datum Date
Section 9: Weil Log
Addition Block Lot

Geologic Source
Unassigned

Section 3: Proposed Use of Water [From [To Io"c"p"""
DOMESTIC (1) 40 BOJGRAVEL CLAY AND BOULDERS

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Wednesday, Aprit 20, 1994

Section 6; Well Construction Detalls
Borehole dimensions

[From To|Diameter
| aoleo 6
Casin
Wall Pressure
From|To|Diameter Thlcknesisatlng oint|Type |
2 |s8]6 | STEEL
There are no completion records assigned to this well. Driller Certification
Annular Space {Seal/Grout/Packer) All work performed and reported in this well log is in
Cont. compliance with the Montana well construction standards.
From/|To|Description [Fed? This report is true to the best of my knowledge.
[0 |20|BENTONITE] Name:

Company: HILLMAN DRILLING
License No: WWC-436

Date
Completed: 412011994

http://mbmggwic.mtech.edu/sqlserver/vl 1 /reports/SiteSummary.asp?gwicid=1488 | 4&agen... 5/7/2010



Montana’s Ground-Water l‘mation Center (GWIC)| Site Report | gy1.2010 Page 1 of |

of this report.

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic ma
sarves as the official record of work done within the borehole and View scanned well log (2/23/2010 2:03:36 PM)

casing, and describes the amount of water encountered. This report is
complied electronically from the contents of the Ground-Water
Information Center (GW!IC) database for this site. Acquiring water rights
is the well owner's responsibility and is NOT accomplished by the filing

Site Name: MCLAUGHLIN BOB
GWIC Id: 147750

Section 1; Well Owner
Owner Name
MCLAUGHLIN BOB
Mailing Address

IS5 W BUTTE ST
City State Zip Code
LIVINGSTON MT 59047

Section 2: Location

Township Range Section Quarter Sections
58S C9E 8 NW! SWh SWi
County Geocode
PARK
Latitude Longitude Geomethod Datum
45.411944 110.649626 TRS-SEC NADB83
Altitude Mathod Datum Date
Addition Block Lot

Saction 3: Proposed Use of Water
DOMESTIC {1)

Section 4; Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Drate weli comptleted: Thursday, April 21, 1994

Section 6: Well Construction Details
Borehols dimensions

[From|To|Diameter
ojso] 6
Casing
wan IPrassure
From|7o|Diameter|Thickness|Rating fJoint{Type
[z ]ss™ | STEEL

There are no compietion records assigned to tt... vell,
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |[Fed?

o Jeo|senTONITE]

Section 7: Well Test Data

Total Depth: 60
Static Walter Level: 37
Water Temperature:

Air Test *

25 gpm with drill stem set at _ feet for 1 hours.
Time of recovery _ hours.

Recovery water level _ feet.

Purnping water level 55 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 reservorr of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From[To  [Description
Q 1TOPSOIL
1 B60}GRAVEL CLAY & BOULDERS

Driller Certification
All work performed and reported in this well log is in
compliance with the Montana well construction standards.
This report is true o the best of my knowledge.
Name:
Company: HILLMAN DRILLING
License No: WWC-436

Date
1
Completed: 4/21/1994

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=147750&agen... 5/7/2010



Montana's Ground-Water "rnation Center (GWIC) | Site Report I.l 2010

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 repor is complied
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

Plot this site on a topographic map
View scanned well log (11/14/2007 1:35:15 PM}

Site Name: EATON TONY & LAUREN
GWIC Id: 239708

Section 1: Well Owner
Ownar Name

EATON, TONY & LAUREN
Mailing Address

300 LOMA METISSE
City State Zip Code
MALIBU CA 90265
Waell Address
1668 E. RIVER ROAD
City State Zip Code
LIVINGSTON MT 59047
Section 2: Location
Township Range Section Quarter Sactions
055 09E 8 SE% SE¥ SWi SWi

County Geocode

PARK
Latitude Longitude Geomethod Datum
45.409647 110.646365 TRS-SEC NADS3
Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1}
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date weli completed: Tuesday, July 17, 2007
Section 6: Well Construction Detalls
Borshole dimensions
IFrom To |Diarneter
| of120] 6
Casing
'Wall Prassure
From|To |[Diamaeter ThlckmssIRatlng lJoint Type
2 |r19e .25 | WELDED|STEEL
Completion {(Perf/Screen)
of Size of

lFrom To Diarmterl(’}penlngs Openingslnescrlption
1118 |120}s 1 JoPEN BOTTOM
Annular Space (Seal/Grout/Packer)

Cont.
From|To|Description |Fed?

0 |0 |BENTONITE]Y

http://mbmggwic.mtech.edwsqlserver/v1 1/reports/SiteSummary.asp?gwicid=239708&agen...

Saction 7: Well Test Data

Total Depth: 120
Static Water Level: 65
Water Temperature:

Air Test *

B0 gpm with dritl stem setat 115 feet for _1_hours.
Time of recovery 1_hours.

Recovery water level 65 feet.

Pumping water level _ fest.

* During the well tes! 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
IR DRIVE SHOE USED

Section 9: Well Log
Geologic Source
Unassigned
From ITo |pescription
o} ITOPSOIL & SOME GRAVELS
3]l 25{SAND, GRAVEL & BOQULDERS
250 120{CLAYBOUND GRAVELS & COBBLES

Dritler Certification
All work performed and reported in this well log is in compliance
with the Montana well construction standards. This repori is true
to the best of my knowledgs.
Name: WILLIAM HAYES
Company: HAYES DRILLING
License No: WWC-361

Date
Completed: HAT2007

5/1/2010

Page 1 of | @



Montana’s Ground-Water wrmation Center (GWIC) | Site Report ‘ 1.2010

MONTANA WELL LOG REPORT

of this report.

This well log reports the activities of a licensed Montana well drilier,
sarves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This report is
complied 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

Other Options

Piot this site on a topographic map
View hydrograph for this site
View scanned well log (2/23/2010 2:04:07 PM

Site Name: WARFIELD WILLIAM
GWIC Id: 175612
DNRC Water Right: C106180-00

Section 1: Well Owner
Owner Name

WARFIELD WILLIAM
Mailing Address

116 MILL CREEK RD

City State Zip Code
LIVINGSTON MT 59047
Section 2: Location
Township Range  Section Quarter Sections
055 09E 8 SEY NWY SE% SWi
County Geocode
PARK
Latitude Longitude Geomethod Datum
454123 110.6433 NAV-GPS NAD27
Altitude Method Datum Date
4850 10/7/2000
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Drifling Method: ROTARY
Section 5: Well Complation Date
Date well completed: Monday, September 07, 1958
Section 6: Well Construction Details
Borehole dimensions
[From|To [Diameter
| of100] 6
Casin
fwan Prassure
Iﬂ’“jm |Dlameter Thickness |Rating [Hoint [Type
l1s Jeale | STEEL

Compietlon (Parf/Screen)

ot Size of
From|To|DiameterjOpenings|Openings|Description
B3 |esle | | JOPEN BOTTOM *
Annular Space (Seal/Grout/Packer)

ont.
From|To[Description [Fed?

b [eolsEnTONITE]

http://mbmggwic.mtech.eduw/sglserver/v1 | /reports/SiteSurnmary.asp?gwicid=175612&agen...

Section 7: Well Test Data

Total Depth: 93
Static Water Level: 43
Water Temperature:

Air Test *

50 gpm with drill stern set at _ feet for _1_hours.
Time of recovery 0.25 hours.

Recovery water level 43 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 nol inciude the reservoir of
the well casing.

Section 8;: Remarks

Section 9: Well Log
Geologic Source
Unassigned

Page | of | @

From |To IDoscription

o] 18JCOARSE GRAVEL & ROCKS
18]  46JCOARSE GRAVEL & CLAY
46] 51JROCKS BOULDERS

51|  93]GRAVEL CLAY MIX

93] 100JCEMENTED GRAVEL

Driller Certification

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

Nama:
Company: BRIDGER DRILLING INC
License No: WWC-475

Date
Complated: 97711998

5/7/2010



Montana's Ground-W ater ‘rmation Center (GWIC) | Site Report ‘ 1.2010 Page 1 of 1 @

MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well driller, Piot this site on a topographic map
sarves as the official record of work done within the borehole and View scanned well log (2/26/2010 10:29:22 AM)

casing, and describes the amount of water encountered. This report is
complied 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.

Site Name: ADKINS MIKE Section 7: Well Test Data
GWIC Id: 210235

Total Depth: 161

Section 1: Well Owner Static Water Level: 95
Owner Name Water Temperalure:

ADKINS MIKE

Malling Address Air Test

CICORYRD 60 gpm with drill stem set at 155 feet for 1.5 hours.
City State Zip Code Time of recovery 30 hours.

LIVINGSTON MT 59047 Recovery water level 95 feet.

Pumping water level _ feet.
Section 2: Location

Townshi Range  Section Quarter Sections
055 P ogg 18 NWY% NW Y% NE% NE Y * During the well test the discharge rate shall be as uniform
Count G d as possible. This rate may or may not be the sustainable yield
ounty eocode of the well. Sustainable yeld does not include the reservoir of
PARK the welf casing.
Latitude Longltude Geomethod Datum
45.408725 110.65517 TRS-SEC NAD83  gection 8: Remarks
Altitude Method Datum Date
Section 9: Well Log
Addition Block Lot

Geologic Source
Unassigned
[From [To IDescripllon

Saction 3: Proposed Use of Water

DOMESTIC (1) of 1s8[sanD
18] 80JSAND GRAVEL COBBLES AND SMALL BOULDERS
Section 4: Type of Work 80| 161|SAND GRAVEL AND COBBLES AND SLIGHTLY

Driling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Wednesday, February 18, 2004

Section 6: Well Construction Details
Borehole dimensions

IFrom To |Diameter|
| o]1s0 6
Casin
r Wall Pressure
From|To |Diameter]Thickness|Rating [Joint Type
|2 506 250 | WELDEDESTEEL
Compration (Parf/Screen) Driller Certification
of Stze of Alt work performed and reporied in this well fog is in
From|fo |DiameterjOpeningsOpenings|Description compliance with the Montana well construction standards.
[18 T1s0fe 1 | [oPEN B0TTOM This report is true to the best of my knowledge.
Annular Space {Seal/Grout/Packer) Name:
ont. Company: HAYES DRILLING
From|To|Description |Fed? Licanse No: WWC-361
o [20]BENTONITE] Date
Completed: 211812004

http://mbmggwic.mtech.edu/sqlserver/v1 1 /reports/SiteSummary.asp?gwicid=210235&age... 5/10/2010



Montana's Ground-Water irmation Center (GWIC) | Site Report ' 1.2010

Page | of |

MONTANA WELL

of this report.

LOG REPORT

This wall log reports the activities of a licensed Montana well driller,
serves as the official record of work done within the borehcle and
casing, and describes the amount of waler encountered. This report is
complied electronically from the contents of the Ground-Water
Information Center (GWIC) database for this sile. Acquiring water rights
is the well owner’s responsibility and is NOT accomplished by the filing

Other Options

Plot this site on a topographic map
View scanned well log (5/23/2006 8:04:31 AM)

Site Name: ADKINS MIKE
GWIC Id: 225593

Section 1: Well Owner

Owner Name
ADKINS MIKE
Malling Address
P.O.BOX 465
City State Zip Code
LIVINGSTON MT 59047
Section 2; Location
Township Range Section Quarter Sections
0585 09E 18 NWY% NW Y% NEY NEY
County Geocode
PARK
Latitude Longitude Geomethod Datum
45,4089 110.6544 NAV.GPS NADZ27
Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Friday, February 10, 2006
Section 6: Well Construction Details
Borehole dimensions
IFrom[To |Diameter]
o|160] 6
Casin
Wall Prassure
[From To |Diameter ThlckncssIRatlng Joint Type
k2 Jsels lo2zso | WELDED|STEEL
Compietion {(PerfiScreen}
of Size of
From|To |Diamater[Openings Openingllnescription
159 [160fe | foPEN BOTTOM
Annular Space {Seal/Grout/Packer)
ont.
From Tolnascriptlon Iged‘?
0 |20]BENTONITE]

http://mbmggwic.mtech.edw/sqlserver/v1 1 /reports/SiteSummary.asp?gwicid=225593&age...

Section 7: Well Test Data

Total Depth 160
Static Waler Level: 94
Water Temperature:

Air Test *

B0 gpm with drill stem set at 155 feet for 1 hours.
Time of recovery 0.5 hours.

Recovery waler level 94 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 inciude the reservoir of
the well casing.

Section 8. Remarks

Section 9: Well Log

Geologic Source

Unassigned

[From [¥o |Dncrlption

0 JJSAND AND GRAVEL

3] 40JSAND AND SOME GRAVEL

SAND GRAVELS COBBLES AND SMALL

40] %%50uLDERS
104] 112JBOULDER PATCH
172] 160JSAND GRAVEL COBBLES SOME CLAY

Drilter Certification
Al work performed and reported in this weil log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name:
Company:HAYES DRILLING
License No: WwW(C-361

Date
Completed: 2/10/2006

5/10/2010



Montana's Ground-Water h‘mation Center (GWIC) | Site Report | bl 2010 Page 1 of |

the filing of this report.

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well drilier,
serves as the official record of work done within the borehole and View scanned well log (2/26/2010 10:30:56 AM
casing, and describes the amount of water encountered. This report is

complied 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

Other Options

Plot this site on a topographic map

Site Name: ADKINS MIKE
GWIC id: 201775

Section 1: Well Owner
Ownar Name

ADKINS MIKE

Mailing Address

PO BOX 465

City State
LIV 3STON MT

Section 2: Location
Township Range Section

055 09E 18
County
PARK
Latitude Longitude
45.408725 110.656478
Altitude Method
Addition Block

Section 3: Proposed Use of Water

DOMESTIC (1)

Section 4: Type of Work
Driling Method: ROTARY

Section 5: Well Completion Date

Zip Code
59047

Quarter Sections
NE¥ NE¥W NWY NEY

Geocode
Geomathod Datum
TRS-SEC NADB3
Datum Date
Lot

Date well completed: Monday, January 06, 2003

Section 6: Well Construction Details

Borshola dimensions

[From|To [Diameter]
of141] 6
Casing
Wall Pressure
From|To |DiameterjThicknessfRating oint{Type
k2 [139]s 0250 | {sTEEL

Completion {Perf/Screen)

b of Size of
From|To |DiameterfOpenings|Openings|Description

EEE G

JoPEN HOLE

Annular Space (Seal/Grout/Packer)
I Cont.
From|To|Description|Fed?

0 |20]BENTONIE |

Section 7: Well Test Data

Total Depth: 139
Static Water Level: 91
Water Temperature:

Air Test*

40 gpm with drill stem set at _135 feet for _1_ hours.
Time of recovery 1 hours.

Recovery water level 91 feet.

Pumping water level _ feet.

* During the well tes! 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 reservair of
the well casing.

Section 8;: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From ITo |Description
of  4|GRAVEL AND SAND
4 18|SAND LITTLE GRAVEL
18] 75|SAND AND GRAVEL
750 130|TIGHT CLAYBOUND GRAVELS AND BOULDERS
130] 141|SAND GRAVEL AND COBBLES

Driller Certification
All work performed and reported in this well 1og is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.

Name:

Company: HAYES DRILLING
License No: WWC-361
Date

Completed: 11612003

http://mbmggwic.mtech.edwsqlserver/vl 1/reports/SiteSummary.asp?gwicid=201775&age... 5/10/2010

é



Montana's Ground-Water lr“nation Center (GWIC) | Site Report | w 2010

Page 1 of 1

MONTANA WELL LOG REPORT

the filing of this report.

This well log reports the activities of a licensed Montana well driller, Plot this site on a topographic ma
serves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This report is
complied electronically from the contents of the Ground-Water
Information Center {(GWIC) database for this sile. Acquining water
rights is the well owner's responsibility and is NOT accomplished by

Other Options

View scanned well log (2/26/2010 10:31:32 AM)

Site Name: RURAL 1 FIRE DISTRICT
GWIC td: 199471
DNRC Water Right:

Sectlon 1; Wall Owner
Owner Name

RURAL 1 FIRE DISTRICT
Mailing Address
15 CHICORY RD
City

PRAY

State
MT

Zip Code
59065

Section 2: Location

Township Range  Section Quarter Sections
05S OSE 18 MNEY: NE % NWY% NEY
County Geocode
PARK
Latitude Longitude Geomethod Datum
45.408725 110.656478 TRS-SEC NADS3
Altitude Method Datum Date
Addition Block Lot

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Driliing Method: ROTARY

Section 5: Well Completion Date
Date well completed: Wednesday, May 22, 2002

Section 6: Well Construction Details
Borehole dimensions

[From|To [Diameter
| oliso] 6
Casin
Wall Prassure
From|To |Diameter] Thlcknesisatlng Hoint]Type
k2 1s9)6 0250 | STEEL
Completion (Perf/Screen)
of Size of

From|To DlameterI:Jpenlngs OponlngsIDescription
159 |160f6 | JoPEN HOLE
Annutar Space (Seal/Grout/Packer)

Cont.
FrornITo Description IFed?
o o JCONT FED BENTONITE]

http://mbmggwic.mtech.edu/sqlserver/v1 1/reports/SiteSummary.asp?gwicid=199471 &age...

Section 7: Well Test Data

Total Depth: 159
Static Water Level: 98
Water Temperalure:

Air Test *

70 gpm with drill stem set at 155 feet for 1.5 hours.
Time of recovery 0.5 hours.

Recovery water lavel 98 feel.

Pumping water level _ feel.

* During the well test the discharge rate shall be as uniform
as posstble. 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 [1o Description
0 25§SAND SOME GRAVEL
25| 1151SAND GRAVEL AND COBBLES

115] 13 CLAYBOUND SAND AND GRAVEL LOTS OF LARGE
BOULDERS
136

160]SAND GRAVEL AND COBBLES

2l

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: HAYES DRILLING
License No: WWC-361
Date

Completed: 512272002

5/10/2010



Montana's Ground-Water l‘mation Center (GWIC) | Site Report | bl 2010

Page 1 of |

of this report.

serves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This report is
complied 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

PIT NG
MONTANA WELL LOG REPORT Other Options
This well log reports the activities of a licensed Montana well dritler, Plot this site on a topographic ma

View scanned well log (7/31/2007 1:45:13 PM)

Site Name: ADKINS MIKE
GWIC Id: 236365

Section 1: Well Owner

Owner Name
ADKINS, MIKE
Mailing Address
P.0.BOX 465
City State Zip Code
LIVINGSTON MT 59047
Section 2: Location

Township Range Saction Quarter Sections

058 09E 18 NWY NE7 NW NEY
County Geocode
PARK
Latitude Longitude Geomethod Datum
45.408725 110.657786 TRS-SEC NADS3
Altitude Mathod Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Monday, Aprl 09, 2007
Section 6: Well Construction Detalls
Borehole dimensions
[FromlTo lDIameter
[ of1so] 6
Casin
[ Wall Pressure
From|To |DiameterjThicknass|Rating [Joint Type
.2 |159]6 0.25 1 WELDED|STEEL
Completion {Perf/Screan)
of Size of
From(|To Diameterl?)peningsIOpeningsIDescriptIon
159 |159]6 | | JOPEN BOTTOM
Annular Space (Seai/Grout/Packer}
ont.

From|To|Description r:ed?
lo o [BENTONITE]Y

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=236365&age...

Section 7. Well Test Data

Total Depth: 159
Static Water Level: 104
Water Temperature:

Air Test *

B0 gpm with drill stem set at _155 feet for _1 hours.
Time of recovery 1 hours.

Recovery water level _104 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 rot include the reservoir of
the well casing.

Section 8: Remarks
|.R. DRIVE SHOE

Section 9: Well Log
Geologic Source
Unassigned
From [To ]Description
0] 18|SAND
18] 110JSANDY GRAVELS AND COBBLES

160 SILIGHTLY CLAYBOUND GRAVELS, COBBLES,
SMALL BOULDERS AND SAND

1o

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: WILLIAM HAYES
Company: HAYES DRILLING
Licensa No: WW{C-361

Date
Completed: 41912007

5/10/2010

@



Montana's Ground-Water lﬁmation Center (GWIC) | Site Report | “l 2010

MONTANA WELL LOG REPORT

the filing of this report

This wall leg reports the activities of a licensed Montana wall driller,
sarves as the official record of work done within the borehole and
casing, and describes the amount of water encountered. This repor is
complied 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

Other Options

Plot this site on a topographic map
View scanned well iog (2/26/2010 10:32.50 AM

Site Name: DUFFY GARY
GWIC Id: 218742

Section 1: Well Owner
Ownar Name

DUFFY GARY

Malling Address

21 SHOOTING STAR TRAIL

City State Zip Code
GARDINER MT 59030
Section 2: Location

Township Range Section Quarter Sections

055 09E 18 SEY SW'Ye NW* NEY:
County Geocoda
PARK
Latitude Longitude Geomethod Datum
45.405948 110.659094 TRS-SEC NADB3
Altitude Mathod Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Driliing Method: ROTARY
Saction 5: Well Completion Date
Date well completed: Friday, January 28, 2005
Section 6: Weil Construction Details
Borehole dimensions
[From To lDiameter
| ofzzo] 6
Casin
Wall Pressure
Frorano DIametarI'l'hicknusIRatinq LJoint Type
l2 J219]s Jo2so | WELDED|STEEL
Comgpletion (Perf/Screen)
of Size of
lFrom To Diamelerlz)penings OponingsIDescription
[219 |220f6 1 JOPEN BOTTOM
Annular Space (Seal/Grout/Packer)
Cont.

From|To|Description |Fed?
o lo |BENTONITERY

http://mbmggwic.mtech.edu/sqlserver/v1 l/reports/SiteSummary.asp?gwicid=218742&age...

Section 7: Well Test Data

Total Depth 220
Static Water Level 151
Water Temperature:

Ajir Test*

45 gpm with drill stem set at 215 feet for 1 hours.
Time of recovery 1 hours.

Recovery water level 151 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 inciude the reservoir of
the wall casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
[From JTo IDoscrlption
0 QOISAND. GRAVEL AND COBBLES
90| 132|BOULDERS AND GRAVEL
132] 142§SAND ANS CLAY
142] 220]|SAND, GRAVEL AND SMALL BOULDERS

Drilier Certification
All work performed and reported in this weil log is in
compliance with the Montana well construction standards.
This report is true to the best of my knowledge.
Name:
Company: HAYES DRILLING
Licensa No: WWC-361

Date
Completed: 1/28/2005

Page 1 of 1 @

5/10/2010



Montana's Ground-Water I:‘nation Center (GWIC) | Site Report | bl 2010

MONTANA WELL LOG REPORT

of this report

This well log reports the activities of a licensad 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
complied electronically from the contents of the Ground-Water
Information Center (GWIC) database for this site. Acquiring water rights
15 the well owner's responsibility and is NOT accomplished by the filing

Other Options

Plot this site on a topographic map
View scanned well log {5/23/2006 8:04:56 AM)

Site Name: TIDWELL MARVIN AND JOSIE
GWIC Id: 225595

Section 1: Well Owner
Owner Name

TIDWELL MARVIN AND JOSIE
Mailing Address

5 SHOSHONE WAY

City State Zip Code
LIVINGSTON MT 59047
Section 2. Location
Township Ranga Section Quarter Sections
058 0SE 18 SEV NEY NEW NW'
County Geocode

PARK

Latitude Longitude Geomethod Datum

45.4078 110.661 NAV-GPS NAD27

Altitude Method Datum Date
Addition Block Lot
Section 3: Proposed Use of Water
DOMESTIC (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Tuesday, April 25, 2006
Section 6: Well Construction Detalls
Borehola dimensions
[From|To [Diameter
| ofs1 6
Casin
Wall Pressure
|From To IDIamotur ThickneulRulno lioint  [Type
1.5 [1s0f6 fo2so0 | jweLDED|sTFFI
Completion (Perf/Screen)
’ Ie ot Size of
Fror o |DiameterOpenings|Openings|Description
l1se |isife JOPEN BOTTOM
Annular Space [{Seal/Grout/Packer)
ont.

From|To|Description [Fed?
o Jeol|senTONITE]

http://mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=225595&age...

Section 7: Well Test Data

Total Depth 161
Static Water Level. 105
Water Temperature:

Air Test *

40 gpm with drill stem set at 155 feet for 1 hours.
Time of recovery 1 hours.

Recovery water level 105 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 reservor of
the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
Unassigned
From [To IDescrlptlon
0 3{TOP SOIL AND CLAY
3 18]SAND AND GRAVEL
18]  30{SAND VERY LITTLE GRAVEL
30] B80|SANDY GRAVELS AND COBBLES
80] 110{SAND GRAVEL AND BOULDERS
110] 151|SAND GRAVEL COBBLES AND CLAY
151] 161|SLIGHTLY CLAYBOUND GRAVELS AND SAND

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: HAYES DRILLING
License No: WWC-361

Date
Completed: 4125/2006

5/10/2010

Page | of ! @



Yellowstone River Ranch Estates
Environmental Assessment

Appendix E

Well Pump Test Reports

for Three Pump Tests Conducted on
Neighboring Properties



Felbruary 18, 2004

William Snth
PO Box 78
Emigrant MT 59027

Mr Smith

**The following 15 a revision of a report submitted to Ellen Woodbury on July 16, 2003.
The revisions reflect additional analyses of background water-level trends and a revised
interpretation of aquifer saturated thicknesses.

The following are the results of two aquiter tests conducted at the proposed Yellowstone
Trails Ranch Subdivision between July 8" and July 11" 2003. Wells for the test, the
pump and pump operation were provided by contractors through the developer. Test
supervision. data collection, and data analyses were provided by the MBMG funded
through an existing ground-water study n the Paradise Valley. The MBMG neither
supports nor opposes the Yellowstone Trails Ranch Subdivision and all data collected
will be made publicly available through our GWIC database or published reports. Copies
of the raw data and type curve analyses are attached.

The aquiter tests were conducted at two sites. Site 1 1s located on a high bench of glacial
till sediments Eight-Mile glacial advance {Lopez and Reiten, 2003). These sediments
typically consist of unsorted and unstratified gravel, ¢lay fragments, and boulders. The
well penetrated 180 feet of these deposits and was completed in course sand and gravel
outwash deposits underlying the till. Two test wells (well #1 and well #2; Figure 1) at this
site were drilled to a depth of 240 feet. The depth to water in these wells is
approximately 170 feet. Based on available stratigraphic and geophysical data the
saturated thickness under this site i1s estimated to be 350 feet.

Site 2 (Figure 1}1s located on a low terrace of the Yellowstone River. Sediments under
this site typically consist of cobbles and pebbles with minor amounts of sand and silt.
Two test wells (well #3 and well #4: Figure 1) at this site were drilled to depths of 102
feet and the depth to ground water in the wells is approximately 52 feet. Based on
available stratigraphic and geophysical data the saturated thickness under this site 1s
estimated to be 300 feet.

All four test-wells were completed as open cased wclls, which is the typical construction
method in the area. Consequently the pumping wells are open to a very small portion (6-
inches) of the aquifer’s total thickness (the are partially penetrating wells).  Additionalty,
available ground-water level data in the area has indicated vertical hydraulic gradients






rate for the well would be about 300 gpm. The pump test was conducted at arate of 180
gpm, which was the maximum rate for the pump available. At this sustained pumping
rate the pumping well drawdown was 6.0 feet, but was only 0.06 leet at the observation
well (well #4) which was located 195 feet from the pumping well. The test was
conducted Tor 22 hours and recovery ground-water fevels were measured tor 2 hours.

Aquifer test analyses were performed using the Moench method (Moench, 1993). Based
on avatlable mformation about the well constructions and ayuifer properties this was the
most appropriate method. The Moench method is a modification of the more commonly
used Newman method and allows for analyses in unconfined ground water in an
anisotropic aquifer and partially penetrating wells. The test analyses provided values of
aquifer transmissivity, lateral and vertical hydraulic conductivity, and specific yield. The
analyses were constrained by setting vertical conductance of approximately 20 feet per
day which is consistent with stream and river loss rates throughout the valley.

Transmisivity Lateral Vertical Specific
hydraulic hydraulic yield
cenductivity  conductivity .
U'lzfduy) {f/day) (fi/day) (fr/1)
Site |
Pumping 64,000 180 18 0.14
Site 2
Pumping 761,000 2,500 25 0.12

The test results indicate that the aquifer under both sites, particularly at site 2, is a highly
productive water source. Considering the limited radial influence at high yields,
drawdown cones from normal household use will be negligible.

If you have any questions or require additional information please contact me at 406-657-
2929 or at Jolson{@mtech.edu

Hydrogeologist
Montana Bureau of Mines and Geology
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One Page Site Report -- G'I

Montana Bureau of Mines and Geology
Ground-Water Information Center Site Report
AINSWORTH B NEAL/GALLATIN VALLEY REAL ESTATE*TEST WELL 1

Location Information

GWIC 1d: 205595

Location (TRS): 055 0O8E 13 ABDA

Page 1 of 1

Plot this site on a topographic map

Source of Data:
Latitude (dd):

LOG
45.4075

County (MT): PARK Longitude (dd}: -110.6766
DNRC Water Right: Geomethod: TRS-TWN
PWS Id: Datum: NAD27
Block: Certificate of Survey:
Lot: Type of Site: WELL
., YELLOWSTONE TRA
Addition: fiit G EOIVIION
Well Construction and Performance Data
Total Depth (ft): 239.00 How Drilled: ROTARY
Static Water Level (ft}: 174.00 Drilier's Name: HAYES
Pumping Water Level (ft): Drifler License: WW(C361
Yield (gpm): 40.00 Completion Date (m/d/y): 6/24/2003
Test Type: Special Conditions:
Test Duration: 2.00 s Well Flowing?:
Drill Stem Setting (ft): 235.00 Shut-In Pressure:
Recovery Water Level (ft): 174.00 Geology/Aquifer: Not Reported
Recovery Time (hrs): 1.00 Well/Water Use: DOMESTIC
OTHER

Well Notes:

Hole Diameter Information Casing Information?

[From| To [Diameter! From| To |Dia|Description
[ 0.0[240.06.0 -2.0]239.01 6.0}STEEL
Annular Seal Information Completion Information?®
From| To |Description| From| To |Dia] Description
0.0[20.0]BENTONITE | [239.0]240.0] 6.0}OPEN BOTTOM

Lithology Information

lFrom] To I Description
0.0] 20.0]LARGE BOULDERS 1 TO 3FT COBBLES AND GRAVEL
20ﬂ125.0 SAND GRAVEL AND COBBLES OCCASIONAL BOULDER 1 TO 2FT|
125.0llB0.0|LARGE BOULDERS 2 TO 5FT AND GRAVEL
180.ﬂ240.0|COARSE GRAVELS AND SAND GCCASIONAL SMALL BOULDER

1. Al diameters reported are inside diameter of the casing.

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 informaticn 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
responsihility if the material is retransmitted. Note: non-reported casing, compietion, and lithologic records may exist in paper files at GWIC.

YO 4

http://mbmggwic.mtech.edw/oldata/opSite.asp?gwic 1d=205595& agency=mhmo& cpecin —
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One Page Site Report -- GV.

Montana Bureau of Mines and Geology

Ground-Water Information Center Site Report

Page 1 of 1

Plot this site on a topographic map

AINSWORTH B NEAL/GALLATIN VALLEY REAL ESTATE*TEST WELL 2

Location Information

GWIC Id: 205557 Source of Data: LOG
Location (TRS); 055 O8E 13 ABAD Latitude (dd): 45.4084
County (MT):; PARK Longitude {dd): -110.6766
DNRC Water Right: Gecomethod; TRS-TWN
PWS 1d: Datum: NAD2Z27
Block: Certificate of Survey:
Lot: Type of Site: WELL
Addition:
Well Construction and Performance Data
Total Depth (ft): 239.00 How Drilled: ROTARY
Static Water Leve! (ft): 168.00 Drilter's Name: HAYES
Pumping Water Level {ft): Driller License: WWC361
Yield (gpm): 40.00 Completion Date (m/d/y): 6/25/2003
Test Type: AIR Special Conditions:

Test Duration: 1.00
Drill Stem Setting (ft); 235.00
Recovery Water Leve! {ft): 168.00
Recovery Time (hrs); 1.00

Is Well Flowing?:

Shut-In Pressure:
Geology/Aquifer: Not Reported
Well/Water Use: DOMESTIC

Well Notes:
Hole Diameter Information Casing Information®
From| To |Diameter |From To |Dia|Description
0.0[240.0}6.0 [ -2.0]239.0] 6.0|STEEL
Annular Seal Information Completion Information!
{From| To [Description Froml To |Dia Description

{ 0.020.0]BENTONITE 239.0]240.0{ 6.0[OPEN BOTTOM

Lithology Information

From| To Description
0.0] 10.0]SOFT SANDY CLAYS WITH SOME GRAVEL
10.0]150.0]SAND GRAVEL AND COBBLES
150.0 180.0|GRAVELS AND BOULDERS 1 TO 2FT
180.0 220.0|COARSE GRAVELS AND SAND
220.0 240.0[BOULDERS 1 TO 3FT AND GRAVEL COARSE

! . Al diameters reported are inside diameter of the casing.

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 infermation is considered unpublished and is subject to correction and review on a daily hasis. 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. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.

http://mbmggwic.mtech.edu/oldata/opSite.asp?gwic id=205557&agency=mbme&sessior= R



One Page Site Report -- G'

Montana Bureau of Mines and Geology

Ground-Water Information Center Site Report

Page 1 of 2

Plot this site on a topographic map

AINSWORTH B NEAL/GALLATIN VALLEY REAL ESTATE*TEST WELL 3

Location Information

GWIC Id: 205551

Location (TRS): 055 O8E 14 AADB

County (MT): PARK
DNRC Water Right:
PWS Id:
Block:
Lot:
Addition:

Well Construction and Performance Data

Total Depth (ft): 98.50
Static Water Level (ft): 52.00
Pumping Water Level (ft):
Yield (gpm): 80.00
Test Type: AIR
Test Duration: 1.00
Drill Stem Setting (ft): 95.00
Recovery Water Level (ft): 52.00
Recovery Time (hrs): 0.50
Well Notes:

Hole Diameter Information

From| To [Diameter

0.0}100.0} 6.0

Annular Seal Information

From

To |Description

0.0

25.0|BENTONITE

Lithology Information

From| To

Description

0.0l

28.0|BOULDERS GRAVEL AND SAND

28.0|

41.0{SAND AND GRAVEL

41.0

62.0]SOFT CLAY AND GRAVEL

62.0

67.0|SMALL GRAVELS VERY SAND

67.0

94.0|BOULDERS AND GRAVELS

94.0

102.0JGRAVELS AND SAND SOME CLAY

1 _ all diameters reported are Inside diameter of the casing.

Source of Data:
Latitude (dd):
Longitude {dd}:
Geomethod:

Datum:

Altitude (feet):
Certificate of Survey:
Type of Site:

How Drilled:
Driller's Name:

Driller License:
Completion Date {m/d/y):
Special Conditions:

Is Well Flowing?:
Shut-In Pressure:
Geology/Aquifer:

View Hydrograph for this Site

LOG
45.4075
-110.6932
TRS-TWN
NAD27
4852.00

WELL

ROTARY
HAYES
WCC361
7/1/2003

Not Reported

Well/Water Use: DOMESTIC
Casing Information?!
Wall |Pressure

From| To |Dia|Thickness| Rating | Joint |Type

-2.0]98.5] 6.0 0.250

WELDED|STEEL

Completion Information?

# of Size of
From| To |Dia|Openings|Openings| Description

98.5/102.0 6.0

OPEN BOTTOM

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 daims no

http://mbmggwic.mtech.eduw/oldata/opSite.asp?gwic_id=205551&agency=mbme&~ssior=
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One Page

Site Report -- G'

Montana Bureau of Mines and Geology
Ground-Water Information Center Site Report

+
4

Location Information

Page 1 of 1

Plot this site on a topographic map

AINSWORTH B NEAL/GALLATIN VALLEY REAL ESTATE T£57 1)) 2 /

View Hydrograph for this Site

GWIC 1d: 205550 Source of Data: LOG
Location (TRS}): 05S 0BE 14 AADA Latitude {dd): 45.4075
County (MT): PARK Longitude (dd): -110.6919
DNRC Water Right: Geomethod: TRS-TWN
PWS Id: Datum: NAD27
Block: Altitude (feet): 4852.00
Lot: Certificate of Survey:
Addition: Type of Site: WELL
Well Construction and Performance Data
Totail Depth (ft): 98.50 How Drilled: ROTARY
Static Water Level (ft); 53.00 Driller's Name; HAYES
Pumping Water Level (ft): Driiler License: WCC361
Yield (gpm):; 80.00 Completion Date (m/d/y): 7/3/2003
Test Type: AIR Special Conditions:
Test Duration: 2.00 Is Well Flowing?:
Drill Stern Setting {ft): 95.00 Shut-In Pressure:
Recovery Water Level (ft): 53.00 Geology/Aquifer: Not Reported
Recovery Time (hrs): 0.50 Well/Water Use: DOMESTIC
Well Notes:
Hole Diameter Information Casing Information?!
From| To ]Diameter| wall |Pressure
0.0[102.0 6.0 IFrom| To |Dia|Thickness Rati_ng Jaint |Type
-2.0§98.5] 6.0] 0.250r WELDED|STEEL|
Annular Seal Information Completion Information®
IFrom| To Description # of Size of
o.0l20.0lBENTONITE From| To |Dia|Openings|Openings| Description
[ 98.5]102.0] 6.0 JoPEN BOTTOM
Lithology Information
From| To Description
0.0] 18.0|SAND GRAVEL AND COBBLES
18.0] 55.0[SAND AND SANDY CLAYS VERY LITTLE GRAVEL
55.0] 80.0]SANDY GRAVELS
80.0|102.0 GRAVELS SAND AND COBBLES TIGHT SMALL BOULDERS SOME SILTY CLAY

1. All diameters reported are inside diameter of the casing.

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 daims no
responsibility if the material is retransmitted. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.

http://mbmggwic.mtech.edwoldata/opSite.asp?gwic id=205550&agency=mbmed&sessin =
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. MBMG
1300 N 27th St

@

Pumping Test Data Report

Project: Yellostone Trail Ranch

Billings, Montana 59101
FPhone: 406-G57-2929

Number:
Client.

Page 5

Data observed at:

Distance from PW:

OBSL
195 [H]

Depth to Static WL 52 155 [ft]

Location:

Recorded by

Near Pray, Montan

Pumping Test:
| Pumping Welt

Casing radius
1 Boring radius:
Screen tength:

Aquifer Thickness-

Date: 7114/2003
- © Time{min]
125 577
126 1342

Depth to WL [ft]

52 21
52.21

Lower site pumping
PWL
G.25 [f1]

025 (#)
0.25 [f1]
300 [it]

Orawdown [ft]
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One Page Site Report -- G'

Montana Bureau of Mines and Geology

Ground-Water Information Center Site Report

Plot this site on a topographic map

8. NEAL AINSWORTH / LLOYD MANDEVILLE o'ﬂg,lf SPACE D

Location Information

Location (TRS): 05S O8E 24 BCAA

GWIC Id: 213660

County (MT): PARK

DNRC Water Right:

PWS 1d:
Block:
Lot:
Addition:

Well Construction and Performance Data

Recovery Water Level (ft);

Total Depth (ft): 259.00
Static Water Level (ft): 191.00
Pumping Water Level (ft):

Yield (gpm): 40.00
Test Type: AIR
Test Duration: 1.00

Drill Stem Setting (ft): 255.00

191.00

Recovery Time (hrs): 0.50

Well Notes:

Hole Diameter Information

Froml To

Diameter

0.01259.0

6.0

Annular Seal Information

[From

To |Description

[ 00

20.0]BENTONITE

Lithology Information

Source of Data:
Latitude {dd):
LLongitude (dd):
Geomethod:

Datum:

Altitude (feet):
Certificate of Survey:
Type of Site:

How Drilled:

Driller's Name:

Driller License:
Completion Date (m/d/y):
Special Conditions:

Is Well Flowing?:

Shut-In Pressure:
Geology/Aquifer:

LOG
45.3910
-110.6873
TRS-TWN
NAD27

WELL

ROTARY
HAYES
WWC361
5/20/2004

Not Reported

Page 1 of |

Well/Water Use: OTHER
Casing Information!
Wall [Pressure
From| To |Dia|Thickness| Rating | Joint |Type
-2.0|258.0] 6.0 0.250 WELDED|STEEL
Completion Information?
#of Size of
From| To |Dia|Openings|Openings| Description
[258.0f259.0] 6.0] OPEN BOTTOM

From

To

Description

0.0

1.0|TOPSOIL

1.0

170.0

|SAND, GRAVEL, COBBLES & FEW BOULDERS

170.0

259.0

SAME WITH NUMEROUS LARGE BOULDERS & SOME CLAY

1. Al diameters reported are Inside diameter of the casing.

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 daims no
responsibility if the material is retransmitted. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.

http://mbmggwic.mtech.edu/oldata/opSite.asp?gwic i1d=213660&agency=mbme&session=..

R WK



GWIC Well Data . . Page 1 of 2

Ground-Water Information Center 3872005
Montana Bureau of Mines and Geology Sign Out
Montana Tech of The University of Montana

¢ 1300 West Park Street - Main Hall 322
m W'C Butte Montana 59701-8997
| Home | Well Data | Reports | DrillerWeb | DNRC | Help! |
MbmgGwic Navigation: | Main Menu | SWL Menu | GWCP Map Products | Ground-Water Projects |

Ground Water Information Center
Wells Report

The following data were returned from the GWIC databases for the area you requested. For a more detailed
description of the data view the GWIC Metadata report If you notice data entry errors or have questions please
let us know by clicking here to leave us a message. If you wish to view a one page report for a particular site,
click the hyperlinked Gwic Id for that well. Scroll to the right of your screen to view all the data.

Retrieval Statistics * Filter Options
Field Max Min Count Avg T4 e
Total Depth 248.00 160.00 213.20 -

5
Pumping Water Level 162.30 162.30 1 162.30 filter report
5

Static Water Level 174.00 120.00 156.06

Yield (gpm) 500.00 30.00 5 136.40
* These statistics do not take any gecgraphic, topegraphic, or geologic factors inte
consideration. Negative swl values are reported for water levels that are above land
surface.

Gwic Id DNRC WR  Site Name Location Ver? Type Td Pwl Swl Yield Date Use

102470 HOBBS HARRY 05S0BE13A NO WELL 180.00 160.00 50000 1/4/1900 STOCKWATER
B

2055857 AINSWORTHEB 05508E13ABAD YES WELL 239.00 168.00 40.00 6/25/2003 DOMESTIC
NEAL/GALLATIN
VALLEY REAL
ESTATE"TEST
WELL 2

205595 AINSWORTH B 05S08E13ABDA YES WELL 239.00 174.00 40.00 6/24/2003 DOMESTIC
NEAUGALLATIN OTHER
VALLEY REAL
ESTATE"TEST
WELL 1

212142 DENNY GARY 05508E13CBB NO WELL 160.00 120.00 30.00 6/21/2004 DOMESTIC

SCHOOL
DISTRICT 75

162941 P100729-00 ARROWHEAD 05S08E1300DDD YES WELL 248,00 162.30 158.30 72.00 8/19/1996 PUBLIC WATER SUPPLY

End of Report.
5 record(s) listed.

This report is restricted to site types of WELL, BOREHOLE, SPRING, and COAL BED METHANE WELL.

Explanation of Columns:

Td = Total depth of well in feet below ground

Pwl = Pumping water level in feet below ground

Swi = Static water level in feet above/below ground - Negative values are reported for water levels that are above land surface.
Yield = Yield in gallons per minute

Date = Completion date of wellborehole

Use = Reported use of water

Ver? = Was location verified?

The preceding materials represent the contents of the GWIC databases at the Montana Bureau of Mines and Geaology at the time and
date of the retrieval. The information is considered unpublished and is subject o correction and review on a daily basis. The Bureau
warrants the accurate transmission of the data to the original end user at the time and date of the retrieval. Retransmission of the data
to other users is discouraged and the Bureau claims no responsibility if the material is retransmitted. There may be weils in the area
that are not recorded at the Information Center.

Ground-Water Information Center Online 1998 - 2005

http://mbmggwic. ech.edw/oldata/cWellData.asp?report=w10& Townshi =058 & ?-1c =" /1
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GWIC Well Data O O Page 1 of 2
Ground-Water Information Center 3/812005
Montana Bureau of Mines and Geology Sign Qut

Montana Tech of The University of Montana

€ 1300 West Park Street - Main Hall 322
m W'c Butte Montana 59701.8997

j Home | Well Data | Reports | DrillerWeb | DNRC | Help! |

MbmgGwic Navigation; | Main Menu | SWL Menu | GWCP Map Products | Ground-Water Projects |

Ground Water Information Center
Wells Report

The following data were returned from the GWIC databases for the area you requested. For a more detailed
description of the data view the GWIC Metadata report. If you notice data entry errors or have questions please
let us know by clicking here to leave us a message. If you wish to view a one page report for a particular site,
click the hypertinked Gwic Id for that well. Scroll to the right of your screen to view all the data.

Retrieval Statistics * Filter Options
Field Max Min Count Avg 4 e
Tolal Depth 284.00 175.00 11 22536
Pumping Water Level 197.00 157.00 3 183.00 @
Static Water Level 200.00 47.00 11 165.91
Yield {gpm) 600.00 10.00 1 122.09
* These statistics do not take any geographic, topographic. or geologic factors into
consideration. Negative swl values are reported for water levels that are above land
surface.
Gwic Id DNRC WR Site Name Location Ver? Type Td Pwl Swl Yield Date Use
102481 BUSBY LESLIE 05S08E24A NOQ  WELL 207.00 47.00 60000 2/1/11949 DOMESTIC
STOCKWATER
102482 ANDERSON ARNOLD } 05S08E24AD NO  WELL 200.00 197.00 170.00 25.00 2/27/1979 DOMESTIC
102483 HOBBS HARRY H. 05S08E24B NOC WELL 180.00 160.00 500.00 1/1/1900 STOCKWATER
213660 B NEAL AINSWORTH/ 05S0BE24BCAA NO  WELL 259.00 191.00 4000 5/20/2004 QTHER
LLOYD MANDEVILLE
215806 HARDIN DORTHY L. OR 05S0BE24CCD NO  WELL 260.00 184.00 4200 12/7/2004 DOMESTIC
W. EDWARD
212415 GOULD TOM 05S0BE24CDO NO  WELL 284.00 200.00 58.00 5/28/2004 DOMESTIC
102484 C015198-00 BALAVAGE JERRY 05S08E24D NO WELL 175.00 157.00 140.00 15.00 10/13/1976 DOMESTIC
102485 nQﬂ:E\SnEI\:ﬂBERRY 05S08E24D NO  WELL 195.00 195.00 165.00 10.00 12/11/1986 DOMESTIC
196500 C30005478 EII_CC; SKY HOLDINGS 05S08E24DBAD NO  WELL 239.00 191.00 18.00 5/31/2002 DOMESTIC
183947 HALL NORMAN 05S0BE24DBCA NO  WELL 239.00 187.00 15.00 7/25/2000 DOMESTIC
212476 DILMORE VINCE AND  05S0BE24DC NO  WELL 241.00 190.00 20.00 6/28/2001 DOMESTIC
TARA

End of Report.
11 record(s) listed.

This report is restricted to site types of WELL, BOREHOLE, SPRING, and COAL BED METHANE WELL.

Explanation of Columns:
Td = Total depth of well in feet below ground
Pwl = Pumping water level in feet below ground

Swi = Slatic water levelin feet above/below ground - Negative values are reported for water levels that are above land surface.

Yield = Yield in gallons per minute

Date = Completion date of well/borehole
Use = Reported use of water

Ver? = Was location verified?

The preceding materials 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 Bureay
warrants the accurate transmission of the data to the original end user at the time and date of the retrieval. Retransmission of the data

http:// mbmeegwic.mtech.edu/oldata/c WellData.asp?repori=w1 0& Townshin=058 = 2.1 op="
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GWIC Well Data . . Page 1 of 3
Ground-Water Information Center 3872005
Montana Bureau of Mines and Geology Sign Out

mbmaggwic

Montana Tech of The University of Montana
1300 West Park Street - Main Hall 322
Butte Montana 59701-8997

| Home | Well Data | Reports | DrillerWeb | DNRC | Help! |

|  mgGwic Navigation: | Main Menu | SWL Menu | GWCP Map Products | Ground-Water Projects |

Ground Water Information Center
Wells Report

The following data were returned from the GWIC databases for the area you requested. For a more detailed
description of the data view the GWIC Metadata report. If you notice data entry errors or have questions please
let us know by clicking here to leave us a message. If you wish to view a one page report for a particular site,
click the hyperlinked Gwic Id for that well. Scroll to the right of your screen to view ail the data.

Retrieval Statistics *

Filter Options

hitn:// mbmeewic.mtech.edw/oldata/c WellData.asp?report=w 1 0& Townsl in=050.2 ¥z 1 »=0H" 1.

Field Max Min Count Avg T4 e
Total Depth 219.00 28.00 49 128.63 "
Pumping Water Level 205.00 30.00 36 92.51 |:ﬁlter report
Static Water Level 173.00 10.00 48 65.60
Yield (gpm) 100.00 8.00 47 26.38
* These statistics do not take any geographic, topegraphic, or geologic factors inte
consideration. Negative sw! values are reported for water levels that are above land
surface.
Gwic Id DNRC WR Site Name Location Ver? Type Td Pwl Swl Yield Date Use
167776 BURGFECHTEL 05S08E14 NO WELL 13400 12000 3850 1200 4/18/1998 DOMESTIC
STEVE
153651 HART EDWARD N 05S0BE14 NO  WELL 173.5¢ 102.50 9750 10.00 9/7/1995 DOMESTIC
AND ENSTROM
AND EILEEN
102472 JERLA RALPH 05S08E14 NO  WELL 205.00 205.00 66.00 30.00 5/24/1982 DOMESTIC
102473 MCCARTHY 05508E 14 NC  WELL 28.00 28.00 1/1/1900 DOMESTIC
VESTA #1 STOCKWATER
102474 MCCARTY VESTA 05S08E14 NO WELL 28.00 28.00 1/1/1900 DOMESTIC
“WELL #2 STOCKWATER
155018 STOUFFER 05508E14 NO WELL 13950 4150 38.00 15.00 10/15/1995 DOMESTIC
MARSHALL
102471 VANCE DUANE 05508E14 NO WELL 86.00 80.00 3400 25.00 4/16/1984 DOMESTIC
155015 BIGENHO ED & 05S08E14 NO WELL 109.50 41.50 39.00 15.00 9/17/1995 DOMESTIC
CARYL
205550 AINSWORTH B 05S0BE14AADA YES WELL 98.50 5300 B80.00 7/3/2003 DOMESTIC
NEAL/GALLATIN
VALLEY REAL
ESTATE
205551 AINSWCORTH B 05S08E14AADB YES WELL 98.50 52.00 80.00 7/1/2003 DOMESTIC
NEAL/GALLATIN
VALLEY REAL
ESTATE'TEST
WELL 3
102475 C095458-00 DELOREY BRUCE 05S08E14ABD NO  WELL 175.00 170.00 135.00 8.00 7/27/1979 DOMESTIC
147735 C0B9711-00 REINHARDT CARL 05S08E14ACB NOC WELL 93.00 90.00 1000 35.00 11/10/1993 FIRE PROTECTION
159750 C097936-00 SACKETT GARY  05S08E14ACBED YES WELL 43.50 30.00 26.00 1500 4/15/1996 DOMESTIC
AND SHANNON
134019 HENNESSEY MIKE 05S08E14ACC NO WELL 7400 7000 14.00 35.00 8/6/1992 DOMESTIC
133368 LAY BRUCE 05S08E14ACC NO  WELL 8600 8300 33.00 3500 8/8/1992 DOMESTIC
169348 DEYOUNG BRET  05S08E14ACD NO WELL 139.00 47.00 44.00 12.00 6/13/1998 DOMESTIC
169349 EDDINGTON 05S08E14ACD NO WELL 139.00 5500 48.00 12.00 5/31/1998 DOMESTIC
TERESAD.
169350 C104672-00 BURGFECHTEL 05508E14BEBD NO  WELL 134.00 46.00 3850 12.00 4/18/1998 DOMESTIC
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STEVE
102477 C007666-00 ANGLE BOB 05S0BE14D  NO WELL 162.00 157.00 143.00 1200 8/13/1975 DOMESTIC
155016 BIGENHOED&  05S08E14D  NO WELL 12150 3900 3800 1500 10/1/1995 DOMESTIC
CARYL
102478 D'ANGELORON  05S08E14D  NO  WELL 14850 11000 2500 4/4/1990 DOMESTIC '
175956 DEWALT 05S0BE14D  NO WELL 16200 6600 3900 1500 10/24/1999 DOMESTIC
FREDERIC G &
PATRICA G
170790 C106158-00 DEYOUNG BRET ~ 05S08E14D  NO WELL 13900 4700 4400 1200 6/13/1998 DOMESTIC
183230 C30009393 MACKAY GREG & 05S08E14D  NO WELL 11850 6300 3000 5/18/2000 DOMESTIC
TERESA
102476 C061505-00 NAGEL WALTER  0SS08E14D  NO  WELL 20200 19000 164 00 1800 4/28/1986 DOMESTIC
147736 O'BRIEN JAMES R 05S08E14D  NO WELL 149.00 3950 3400 13.00 7/2/1994 DOMESTIC
143113 C088952-00 GF;{IN_?INGER LEE 05S08E14DA NGO WELL 118.00 11500 90.00 20.00 5/24/1993 DOMESTIC
& RUTH
160118 C099513-00 QUESENBERRY  05S08E14DA NO WELL 118.00 11500 9100 20.00 6/25/1996 DOMESTIC
NELSON
143112 C091506-00 BUSBY MIKE AND 05S08E14DAA NO WELL 6700 60.00 4500 1500 5/25/1993 DOMESTIC
SUSAN
200132 BIGENHO ED 05S08E+4DAC NO WELL 13150 9100 8700 1400 9/22/2002 DOMESTIC
CARYL AND
CHRISTOPHER
155017 PHILLIPS MATT  0SSOBET4DAC NO WELL 12750 8100 7600 12 00 10/12/1995 DOMESTIC
213658 SPANNRING BOB  05S08Et4DACC NO  WELL 181 00 9800 8000 5/26/2004 DOMESTIC
200141 BIGENHO ED 05S0BE14DBA NO WELL 11350 4350 4550 14 00 10/10/2002 DOMESTIC
CARYL AND
CHRISTOPHER
142905 C089621-00 KNOLL AMY 05S08E14DBC NO WELL 9500 9000 3400 3500 11/2/1993 DOMESTIC
147211 C092490-00 JURACK ROGER  05S08E14DBC NO WELL 10900 4500 4000 1300 7/17/1994 DOMESTIC
OR CAROLYN
181668 FATAUROS JOSH 05SOBE14DBDD NO  WELI 158 00 4100 10000 9/11/1997 DOMESTIC
134021 C093756-00 HENNESSEY MIKE 05S08E14DC  NO WELL 6300 60.00 1500 3500 8/7/1992 DOMESTIC
159751 TATUM JEANNIE  0SSOBE14DC  NO WELL 149.00 14400 8000 2500  4/1/1996 DOMESTIC
169852 HANLON KEVIN  05S0BE14DCA NO WELL 155,00 10000 9/16/1998 DOMESTIC
133369 C083301-00 ROBEY PATRICIA 05S08E14DCAD YES WELL 13500 11700 8100 1000 4/21/1992 DOMESTIC
192471 DAVIS DANAND  05S0BE14DCE NO WELL 9900 6700 1500 6/14/2001 DOMESTIC
VIVIAN
147740 C089710-00 REINHARDT CARL 05S08E14DCB NO WELL 7800 7500 1200 3500 11/10/1993 DOMESTIC
144004 C092574-00 REINHART CARL  05S08E14DCB NO WELL 14100 13500 3100 3000 9/15/1993 DOMESTIC
147738 C095530-00 MOFFO LEONARD 05S08E14DCC NO  WELL 177.00 161.00 16200 1000 520/1994 DOMESTIC
213595 BUSCHER CRAIG 05SO8E14DD  NO  WELL 142.00 4700 30.00 8/3/2004 DOMESTIC
210808 C30008681 CHADWICK KIRK ~ 05SOB8E14DDA NO  WELL 181.00 11500 8.00 9/28/1997 DOMESTIC
166310 C30008681 CHADWICK KIRK ~ 05SOBE14DDA NO WELL 181.00 118.00 11500 800 9/28/1997 DOMESTIC
204071 DELOREY ELMER 05S08E14DDAD NO  WELL 219.00 173.00 2000 5/21/2003 DOMESTIC
142906 C092444-00 KENNARD CHRIS 05S08E14DDB NO WELL 178.00 155.00 140.00 20.00 7/6/1993 DOMESTIC

End of Report.
49 record(s) listed.

This report is restricted to site types of WELL, BOREHOLE. SPRING, and COAL BED METHANE WELL

Explanation of Columns:

Td = Total depth of well in feet below ground

Pwl = Pumping water level in feet below ground

Swl = Stalic water level in feet ahove/elow ground - Negalive values are reported for water levels that are above land surface,
Yield = Yield in gallons per minute

Date = Completion date of wellmorehole

Use = Reponed use of water

Ver? = Was location verified?

The preceding materials 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 at the time and date of the retrleval. Retransmission of the data
to other users is discouraged and the Bureau claims no responsibility if the material is retransmitted. There may be weils in the area

httn://mbmeewic.mtech.edu/cldata/c WellData. asp?report=w ] 0& Townshin=0N588 *Rai =i & 17NN &



June 15, 2004

William Smith
Octagon Engineering
PO Box 78

Emigrant, MT 59027
Octagon{@wispwest.net

Subject: Aquifer pump test results, Pray site, (T0SS, ROSE, Sec 24C)
Dear Mr. Smith

The following are results of the aquifer pump test conducted at the proposed subdivision
near Pray Montana (Pray site) at Township 05S Range O8E Section 24C on May 27" and
28" 2004. The tests were done in cooperation with your firm and well completion, pump
installation and operation tasks were contracted by the developer. Data collection by the
Montana Bureau of Mines and Geology (MBMG) were conducted within the scope of
our on-going Paradise Valley water resources study. The MBMG neither supports nor
opposes the proposed development. The collected data and interpretation will be made
publicly available through our soon to be published project report and our Ground Water
Information Center (GWIC) database.

Site Setting

The aquifer test site is located approximately 4 mile northwest of Pray Montana in the
Paradise Valley. Observation wells are located approximately 600 (observations well #1)
and 750 feet (observation well #2) from the pumping well. The pumping well is
completed to a depth of 284 feet and the observation wells are completed to a depth of
230 feet. The pumping well is constructed with 6-inch steel casing with an open bottom.
This is a common well design in the valley but is highly inefficient because of the very
limited aquifer area exposed to the well.

Hydrogeologic Data

The proposed subdivision is located on a high terrace composed of glacial outwash
deposits from the Eight Mile Creek advance. These deposits overlie older glacial and
alluvial deposits. Aquifers form where sand, gravel, and cobble sediments become
water-saturated, which in the site vicinity occur at depths greater than 196 to 201 feet.
Data from a petroleum test well completed about 4 mile to the north of the site (MPC
1984) indicate an aquifer saturated thickness of about 650 feet thick at that location.

Test Description

Depth to ground-water measurements were collected from the pumping well and from the
observation well #1 using an /n-situ MiniTroll and were barometrically corrected with an
In-situ BaroTroll. Dawdown data were verified with periodic electronic water level tape
measurements by Octagon. Water level and barometric data are provided in the attached
spreadsheet.



Pumping started at 21:49 on May 27" 2004 at a rate of 150 gallons per minute (gpm) and
a maximum pumping well drawdown ol 36.46 feel. The (est ran until approximately
17:10 on May 29" 2004. Automated measurements from the troll recorder indicated a 99
percent recovery in the pumping well in less than 15 minutes (less than the time
increment of the probe). Measurements from the troll recorder in observation well #1
demonstrated background ground-water fluctuations of 0.03 foot above and below the
original level, but no obvious drawdown.

Test Results

The data could not be matched directly to a type curve because drawdown in the
observation well could not be resolved above the instrument accuracy and background
fluctuations. However, evaluation of MBMG pump test data collected from the
Yellowstone Trails Ranch (YTR) about 1.5 miles to the south indicates that at a distance
of 600 feet a drawdown of 0.05 feet would be expected after 24 hours of pumping.
Therefore, it seems reasonable to conclude that the aquifer at the Pray site is at least as
productive as the YTR test. Consequently it is reasonable to assume the aquifer
transmissivity (ground-water flow in a 1-foot cross sectional slice of aquifer under a 1
f/ft gradient) is greater than 60,000 feet’/day (the value from the YTR test).

The pump test demonstrates that the aquifer at this location is capable of sustaining high
yields (100 to 200 gpm) without influencing ground-water levels appreciably beyond a
few hundred feet of the pumping well. Much higher pumping rates are possible with a
well constructed with a screen rather than the open bottom.

If you have questions regarding the data or interpretation of this test please call me at
657-2929.

Sincerely

A Ol

John L. Olson
Associate Research Hydrogeologist
Montana Bureau of Mines and Geology
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fxﬂmoa Zumf TEST .

Pump Test Data, Pumping Well, T5S RO8E S 24 SW1/4

Best it hne
Troll from Barotrol!
Depth to Barometric
ground Uncorection Correction  Corrected
water (feet) Drawdown (ft-water)** Drawdown
5127104 21:48 201.79
5/27/04 2149 0
5/27/04 21:50 1 219 31 17.52 -0 05 17 47
5127104 22.00 11 23593 34.14 -0.05 34.09
5/27/04 22:10 21 23849 36.70 -0.05 36.65
5127104 22:20 Y| 238.54 36.75 -0.04 36.71
5127104 22:30 41 238.65 36.86 -0.04 36.82
5127104 22:40 51 238.67 36.88 -0.04 36.84
5/27/04 22:50 61 23872 36.93 -0.04 36.89
5/27/04 23:00 71 238.64 36.85 -0.03 36.82
5/27/04 23:10 81 23875 36.96 -0.03 36.93
5127104 23:20 91 23875 36.96 -0.03 36.93
5/27/04 23:30 101 23870 36.91 -0.03 36.88
5127104 23:40 111 23871 36.92 -0.03 36.89
5/27/04 23:50 121 238.73 36.94 -0.03 36.91
5/28/04 0:00 131 23873 36.94 -0.02 36.92
5/28/04 0:10 141 238.72 36.93 -0.02 36.91
5/28/04 0:20 161 238.72 36.93 -0.02 36.91
5/28/04 0:30 161 238.70 36.91 -0.02 36.89
5/28/04 0:40 171 23870 36.91 -0.02 36.89
5/28/04 0.50 181 23B.66 36.87 -0.02 36.85
5/28/04 1.00 191 238.64 36.85 -0.02 36.83
5/28/04 1:10 201 238.70 36.91 -0.02 36.89
5/28/04 1.20 211 238.69 36.90 -0.02 36.88
5/28/04 1.30 221 23873 36.94 -0.02 36.92
5128104 1.40 231 23869 36.90 -0.02 36.88
528104 1:50 241 238.70 36.91 -0.02 36.89
5/28/04 2:00 251 238.69 36.90 -0.02 36.88
5128/04 2:10 261 238.71 36.92 -0.02 36.90
5/28/04 2:20 271 238.69 36.90 -0.02 36.88
5/28/04 2:30 281 23870 36.91 -0.02 36.89
5/28/04 2:40 291 238.71 36.92 -0.02 36.90
5/28/04 2:50 301 238.73 36.94 -0.02 36.92
5/28/04 3:00 311 238.76 36.97 -0.02 36.95
5/28/04 3.10 321 238.77 36.98 -0.02 36.96
5/28/04 3:20 331 238.77 36.98 -0.02 36.96
5/28/04 3:30 341 23877 36.98 -0.02 36.96
5/28/04 3:40 351 238.78 36.99 -0.02 36.97
5/28/04 3:50 361 238.81 37.02 -0.02 37.00
5/28/04 4:00 37 238.80 37.01 -0.02 36.99
5/28/04 4.10 381 238.78 36.99 -0.03 36.96
5/28/04 4:20 391 238.78 36.99 -0.03 36.96
5/28/04 4.30 401 238.75 36.96 -0.03 36.93
5/28/04 4.40 411 238.83 37.04 -0.03 37.01
5/28/04 4:50 421 238.73 36.94 -0.03 36.91
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528/04 5:00
5/28/04 5:10
5/28/04 5:20
5/28/04 5:30
5/28/04 5:40
5/28/04 5:50
5/28/04 6:00
5/28/04 6:10
5/28/04 6:20
5/28/04 6:30
5/28/04 6:40
5/28/04 6:50
5/28/04 7:00
5/28/04 7:10
5128104 7:20
5128104 7:30
528104 7:40
5128104 7.50
5/28/04 8:00
5/28/04 8:10
5/28/04 8:20
5/28/04 8:30
5/28/04 8:40
5128104 8:50
5/28/04 9:00
5/28/04 9:10
5128104 9:20
5/28/04 9:30
5/28/04 9:40
5/28/04 9:50
5/28/04 10,00
5/28/04 10:10
5/28/04 10:20
5/28/04 10:30
5/28/04 10:40
5/28/04 10:50
5/28/04 11:00
5/28/04 11:10
5/28/04 11:20
5/28/04 11:30
5/28/04 11:40
5/28/04 11:50
5/28/04 12:00
5/28/04 12:10
5/28/04 12:20
5/28/04 12:30
5/28/04 12:40
5/28/04 12:50
5/28/04 13:00
5/28/04 13:10
5/28/04 13:20
5/28/04 13:30

431
441
451
461
471
481
491
501
511
521
531
541
551
561
571
581
591
601
611
621
631
641
651
661
671
681
691
701
711
721
731
741
751
761
771
781
791
801
811
821
831
841
851
861
871
881
891
901
911
921
931
941

238.76
238.79
238.78
238.78
238.76
238.78
238.75
238.80
238.76
238.73
238.76
238.74
238.75
238.71
23869
238.70
238.68
238.66
238.64
238.62
238.60
23863
238.62
238.58
23862
238.58
238.61
238.58
238.58
238.50
238.54
238.56
238.56
238.57
238.53
238.49
238.50
238.62
238.48
238.53
238.50
238.51
238.48
238.45
238.49
238.47
238.44
238.46
238.44
238.47
238.49
238.49

36.97
37.00
36.99
36.99
36.97
36 99
36.96
37.01
36.97
36.94
36.97
36.95
36.96
36.92
36.90
36.91
36.89
36.87
36.85
36.83
36.81
36.84
36.83
36.80
36.83
36.79
36.82
36.79
36.79
36.71
36.75
36.77
36.77
36.78
36.74
36.70
36.71
36.73
36.69
36.74
36.71
36.72
36.69
36.66
36.70
36.68
36.65
36.67
36.65
36.68
36.70
36.70

-0.03
-0.04
-0.04
-0.04
-0.04
-004
-0.05
-0.05
-0.05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.07
-0.07
-0.07
-0.08
-0.08
-0.08
-0.08
-0.09
-0.09
-0.09
-0.10
-0.10
-0.10
-0.10
-0.11
-0.11
-0.11
-0.12
-0.12
-0.12
-0.12
-0.13
-0.13
-0.13
-0.14
-0.14
-0.14
0.14
-0.15
0.15
0.15
-0.15
-0.16
-0.16
0.16
-0.16
0.16
-0.17

36.94
36.96
36.95
36.95
36.93
36.95
36.91
36.96
36.92
36.89
36.91
36.89
36.90
36.86
36.83
36.84
36.82
36.79
36.77
36.75
36.73
36.75
36.74
36.71
36.73
36.69
36.72
36.69
36.68
36.60
36.64
36.65
36.65
36.66
36.62
36.57
36.58
36.60
36.55
36.60
36.57
36.58
36.54
36.51
36.95
36.53
36.49
36.51
36.49
36.52
36.54
36.53
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5/28/04 13:40
5/28/04 13:50
5/28/04 14.00
5/28/04 14:10
5/28/04 14:20
5/28/04 14:30
5/28/04 14:40
5/28/04 14:50
5/28/04 15.00
5/28/04 15:10
5/28/04 15:20
5/28/04 15:30
5/28/04 15:40
5/28/04 15:50
5/28/04 16:00
5/28/04 16:10
5/28/04 16:20
5/28/04 16:30
5/28/04 16:40
5/28/04 16:50
5/28/04 17:00
5/28/04 17:10
5/28/04 17:20
5/28/04 17:30
5/28/04 17:40
5/28/04 17:50
5/28/04 18:00
5/28/04 18:10
5/28/04 18:20
5/28/04 18:30
5/28/04 18:40
5/28/04 18:50
5/28/04 19:00
5/28/04 19:10
5/28/04 19:20
5/28/04 19:30
5/28/04 19:40
5/28/04 19:50
5/28/04 20:00
5/28/04 20:10
5/28/04 20:20
5/28/04 20:30
5/28/04 20:40
5/28/04 20:50
5/28/04 21:00
5/28/04 21:10
5/28/04 21:20
5/28/04 21:30
5/28/04 21:40
5128104 21:50
528104 22:00
52804 22:10

951

961

971

981

991
1001
1011
1021
1031
1041
1051
1061
1071
1081
1091
1101
1111
1121
1131
1141
11561
1161
1171
1181
1191
1201
1211
1221
1231
1241
1251
1261
1271
1281
1291
1301
1311
1321
1331
1341
1351
1361
1371
1381
1391
1401
1411
1421
1431
1441
1451
1461

238.44
238.41
238.48
238.46
238.39
238 41
238.41
238.43
238.43
238.38
238.36
238.37
238.40
238.42
238.43
238.39
238.43
238.40
238.46
238.46
238.44
238.48
202.35
202.30
20228
202.27
202.25
20224
202.23
202.22
202.21
202.20
202.19
202.19
202.17
202.16
202.15
202.14
202.13
202.12
202.10
202.09
202.08
202.07
202.06
202.056
202.04
202.03
202.01
202.01
202.00
201.99

36.65
36.62
36.69
36.67
36.60
36.62
36.62
36.64
36.64
36.59
36.57
36.58
36.61
36.63
36.64
36.60
36.64
36.61
36.67
36.67
36.65
36.69
0.56
0.51
0.49
0.48
0.46
0.45
0.44
0.43
0.42
0.41
0.40
0.3¢
0.38
0.37
0.36
0.35
0.34
0.33
0.31
0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.22
022
0.21
020

0.17
-0.17
-0.17
-0.17
-0.18
018
018
-0.18
-0.18
-0.18
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.19
-0.19
019
-0.19
-0.19
019
-0.19
-0.19
-0.19
0.19
-0.19

36.48
36.45
36.52
36.50
36.42
36.44
36.44
36.46
36.46
36.41
36.38
36.39
36.42
36.44
36.45
36.41
36.45
36.42
36.48
36.48
36.45
36.49
0.36
0.31
0.29
0.28
0.26
0.25
0.24
0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.1
0.1
0.10
0.09
0.08
0.07
0.06
0.05
0.03
0.03
0.02
0.01
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5f28/04 22:20
5128104 22:30
5/28/04 22:40
5/28/04 22:50
5/28/04 23:00
9/28/04 2310
5/28/04 23.20
9/28/04 23:30
5/28/04 23.40
5/28/04 23:50
5/29/04 0:00
5/29/04 0:10
5/29/04 0:20
5/29104 0:30
5129104 0:40
5/29/04 0:50
5/29/04 1:00
5/29/04 1:10
5/29/04 1:20
5/29/04 1:30
5/29/04 1:40
529104 1:50
5f29/04 2:00
5/29/04 2:10
5/29/04 2:20
5/29/04 2:30
5/29/04 2:40
5129104 2:50
5/29/04 3:00
5/29/04 3:10
5/29/04 3:20
5/29/04 3:30
5f29/04 3:40
5/29/04 3:50
5/29/04 4:00
529104 410
5/29/04 4:20
5/29/04 4:30
5/29/04 4.40
5/29/04 4.:50
5/29/04 5:00
5/29/04 5:10
5/29/04 5:20
5/29/04 5:30
5/28/04 5:40
5/29/04 5:50
5/29/04 6:00
5/29/04 6:10
5/29/04 6:20
5/29/04 6:30
5/29/04 6:40
5/29/04 6:50

1471
1481
1451
1501
1511
1521
1531
1541
1551
1561
1571
1581
1591
1601
1611
1621
1631
1641
1651
1661
1671
1681
1691
1701
1711
1721
1731
1741
1751
1761
1771
1781
1791
1801
1811
1821
1831
1841
1851
1861
1871
1861
1891
1901
1911
1921
1831
1941
1951
1961
1971
1981

201.98
201.97
201.96
201.95
201.94
201.93
201.92
201.92
201.91
201.90
201.89
201.88
201.87
201.86
201.85
201.84
201.83
201.82
201.82
201.81
201.80
201.79
201.78
201.77
201.76
201.75
201.74
201.73
201.73
201.72
201.71
201.70
201.70
201.69
201.68
201.68
201.67
201.66
201.65
201.64
201.64
201.63
201.62
201.61
20160
201.59
201.59
201.58
201.57
201.56
201.55
201.54

0.18
0.18
017
0.16
0.15
014
0.13
0.13
0.12
0.1
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.03
0.02
0.01
0.00
-0.01
-0.02
-0.03
-0.04
-0.05
-0.06
-0.06
-0.07
-0.08
-0.09
-0.09
-0.10
-0.11
-0.11
-0.12
-0.13
-0.14
-0.15
-0.15
-0.16
-0.17
-0.18
-0.19
-0.20
-0.20
-0.21
-0.22
-0.23
-0.24
-0.25

-0.19
-0.19
-0.18
-0.18
-0.18
-0.18
-0.18
-0.18
-0.18
-0.18
-0.18
-0.18
-0.17
-0.17
-0.17
-0.17
017
-0.17
-0.17
-0.17
-0.17
-0.17
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.16
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15

0.00
-0.01
-0.01
-0.02
-0.03
-0.04
-0.05
-0.05
-0.06
-0.07
-0.08
-0.09
-0.09
-0.10
-0.11
-0.12
-0.13
-0.14
-0.14
-0.15
-0.16
-0.17
-0.17
-0.18
-0.19
-0.20
-0.21
-0.22
-0.22
-0.23
-0.24
-0.25
-0.25
-0.26
-0.27
-0.27
-0.28
-0.28
0.29
-0.30
-0.30
-0.31
-0.32
-0.33
-0.34
-0.35
-0.35
-0.36
-0.37
-0.38
-0.39
-0.40

4 of 5



5/29/04 7:00
5/25/04 7:10
5/29/04 7:20
5/29/04 7:30
5/29/04 7:40
5/298/04 7:50
5/29/04 8.00
5/29/04 8:10
5/29/04 8:20
5/29/04 8:30
5129/04 8:40
5/29/04 8:50
5/29/04 9:00
529/04 9:10
5/29/04 9:20
5129/04 9:30
5/29/04 9:40
5/28/04 9:50
5/29/04 10:00

1991
2001
2011
2021
2031
2041
2051
2061
2071
2081
2091
2101
2111
2121
2131
2141
2151
2161
2171

201.53
201.52
201.52
201.50
201.50
201.49
201.48
201.47
201.46
201.45
201.44
201.43
201.42
201.41
201.40
202.17
202.16
202.18
202.14

-0.26
-0.27
-0.27
-0.29
-0.29
-0.31
-0.31
-0.32
-0.33
-0.34
-0.35
-0.36
-0.37
-0.38
-0.39

0.38

037

0.36

0.35

-0.15
-0.15
0.15
-0.15
-0.156
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.15
-0.14
-0.14
-0.14
-0.14

-0.41
-0.42
-0.42
-0.44
-0.44
-0.46
-0.46
-0.47
-0.48
-0.49
-0.50
-0.51
-0.52
-0.63
-0.54

0.24

0.23

022

0.21

0.21

9.5BE-05

50f5



Pump test data, TOBe, R24E, 524 C ORIERVATION WELL

Elapsed Depthtoground Uncorrected

time water (feet drawdown Barcmetric Pressure Corrected

Date-time {minutes) uncorrected) (feet) Pressure (ft-H20) Change (ft-H20) drawdown

5i27/04 21:49 0 195.93 D

5/27/04 23:50 121 195.97 0 0
5/28/04 0:05 136 195.96 0.01 28.76 0.00 0.01 0 136
5/28/04 0:20 151 195.96 0.01 28.75 -0.01 0.01 0.014 151
5/28/04 0:35 166 195.96 0.01 28.75 -0.01 0.01 0.014 166
5/28/04 0:50 181 195.96 0.02 28.75 -0.02 0.01 0.015 181
5128104 1:05 196 195.96 0.02 28.74 -0.02 0.01 0.02 196
5/28/04 1:20 211 195.96 0.02 28.74 -0.02 0.01 0.02 211
5/28/04 1:35 226 195.96 0.02 28.74 -0.02 0.01 0.021 226 .
5/28/04 1:50 241 195.96 0.02 28.74 -0.02 0.01 0.022 241
5/28/04 2:05 256 195.96 0.02 28.74 -0.02 0.01 0.022 256
5/28/04 2:20 271 195.97 0.02 28.74 -0.02 0.01 0.022 271
5/28/04 2:35 286 195.97 0.02 28.74 -0.02 0.01 0.023 286
5/28/04 2:50 301 195.97 0.02 28.74 -0.02 0.01 0.023 301
5/28/04 3.05 316 19597 0.02 28.74 -0.02 0.01 0.023 316
5/28/04 3:20 33 195.97 0.03 28.73 -0.03 0.00 0.034 331
5/28/04 3:35 346 195.97 0.03 28.73 -0.03 0.01 0.034 348
5/28/04 3:50 361 195,97 0.03 28.73 -0.03 0.01 0.034 361
5/28/04 4:05 376 195.98 0.03 28.73 -0.03 0.01 0.034 376
5/28/04 4:20 391 195.98 0.04 28.73 -0.04 0.01 0.035 391
5/28/04 4:35 406 195.98 0.04 28.73 -0.04 0.01 0.035 406
5/28/04 4:50 421 195.98 0.04 28.72 -0.04 0.01 0.038 421
5/28/04 5:05 436 195.98 0.04 28.72 -0.04 0.01 0.039 436
5/28/04 5.20 451 195.99 0.04 2872 -0.04 0.01 0.03% 451
5/28/04 5:35 466 195.99 0.04 28.72 -0.04 0.01 0.043 466
5/28/04 5:50 481 195.99 0.04 28.72 -0.04 0.01 0.043 481
5/28/04 6:05 496 195.99 0.04 28.72 -0.04 0.02 0.044 496
5/28/04 6.20 511 196.00 0.04 2872 -0.04 0.02 0.042 511
5/28/04 6:35 526 196.00 0.04 2872 -0.04 0.02 0.042 526
5/28/04 6:50 541 196.00 0.04 28.72 -0.04 0.02 0.043 541
5/28/04 7:05 556 196.00 0.06 28.70 -0.06 0.01 0.056 556
5/28/04 7:20 571 196.00 0.06 28.70 -0.08 0.01 0.056 571
5/28/04 7:35 586 196.00 0.06 28.70 -0.06 0.01 0.056 586
5/28/04 7:50 601 196.00 0.07 2869 -0.07 0.00 0.071 601
5/28/04 8:05 616 196.00 0.07 28.69 -0.07 0.00 0.071 616
528104 8:20 631 196.01 0.07 28.69 -0.07 0.01 0.071 631
5/28/04 8:35 646 196.01 0.08 28.68 -0.08 -0.01 0.083 646
5/28/04 8:50 661 196.01 0.08 28.68 -0.08 0.00 0.083 661
5/28/04 9:05 676 196.02 0.08 28.68 -0.08 0.00 0.083 676

5/28/04 9:20 691 196.02 0.09 2867 -0.09 0.00 0.087 691



5/28/04 9:35

5r28/C 0
5/28/04 105
5/28/04 10:20
528/04 10:35
5/28/04 10:50
528/04 11:05
5r28/04 11:20
5/28/04 11:35
528/04 11:50
5/28/04 12:05
528104 12:20
5/28/04 12:35
5/28/04 12:50
5/28/04 13:05
5/28/04 13:20
5/28/04 13:35
5/28/04 13:50
5/28/04 14:05
5/28/04 14:20
5/28/04 14:35
5/28/04 14:50
5/28/04 15.05
5/28/04 15:20
5/28/04 156:35
5/28/04 15:50
5/28/04 16:05
5/28/04 16:20
5/28/04 16:35
5/28/04 16:50
5/28/04 17:05
5/28/04 17:20
5/28/04 17:35
5/28/04 17:50
5/28/04 18.05
5/28/04 18:20
5/28/04 18:35
5/28/04 18:50
5/28/04 19:05
5/28/04 19:20
5/28/04 19:35
5/28/04 19:50
5/28/04 20:05
5/28/04 20:20
5/28/04 2035
5/28/04 20:50

706
721
736
751
766
781
796
811
826
841
856
871
886
901
916
931
946
961
976
991

1006

1021

1036

1051

1066

1081

1096

1111

1126

1141

1156

1171

1186

1201

1216

1231

1246

1261

1276

1291

1306

1321

1336

1351

1366

1381

196.02
196.03
196.03
196.04
196.04

i.04
196.05
196.05
196.06
196.06
196.07
196.07
196.07
196.08
196.08
196.09
196.09
196.10
196.10
196.11
196.11
196.12
196.12
196.13
196.13
196.13
196.13
196.13
196.13
196.14
196.14
196.14
196.14
196.17
196.16
196.16
196.16
196.16
195.96
196.16
196.15
196.15
196.15
196.14
196.14
196.14

0.09
0.09
0.11
0.1
0.1
0.12
0.12
0.12
0.15
0.15
0.15
017
0.17
0.17
0.18
0.18
0.18
0.19
0.19
0.19
0.18
0.18
0.18
0.19
0.19
0.19
0.19
0.19
0.19
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.18
0.19
0.19
0.19
0.19
0.17
0.17
0.17
0.17
0.17

28.67
28.
2865
28.65
28.65
28.64
28.64
28.64
28.61
28.61
28.61
28.59
28.59
28.59
28.58
28.58
28.58
28.57
28.57
28.57
28.58
28.58
28.58
28.57
28.57
28.57
28.57
28.57
28.57
28.56
28.56
28.56
28.56
28.56
28.56
28.57
28.57
28.57
28.57
28.57
28.57
28.59
28.59
28.59
28.59
28.59

-0.09
-0.08
-0.11
0.1
-0.11
0.12
0.12
-012
-0.15
-0.15
-0.15
-0.17
-0.17
017
-0.18
-0.18
-0.18
-0.19
-0.18
-0.19
-0.18
-0.18
-0.18
-0.19
-0.18
-0.19
-0.19
-0.19
-0.19
-0.20
-0.20
-0.20
-0.20
-0.20
-0.20
-0.19
-0.19
-0.19
-0.19
-0.19
-0.19
-0.17
-0.17
-0.17
-0.17
0.17

0.00
0.00
-0.01
-0.01
-0.01
-0.02
-0.01
-0.01
-0.03
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.02
-0.01
0.00
0.01
0.01
0.00
0.00
0.01
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.02
0.01
0.02
0.01

0.088
0.088
0.11
0.111
0.111
0.122
0.123
0.123
0.148
0.148
0.149
0.167
0.167
0.168
0.182
0.182
0.182
0.189
0.189
0.189
0.179
0.179
0.179
0.188
0.189
0.189
0.193
0.194
0.194
0.198
0.198
0.199
0.2
0.2
0.201
0.189
0.189
0.189
0.19
0.19
0.19
0.174
0.174
0174
0.166
0.167

N




5/28/04 21:05
5/28/04 0
5/28/04 £1:35
5/28/04 21:50
5/28/04 22:05
5/28/04 22:20
5/28/04 22:35
5/28/04 22:50
5/28/04 23:05
5/28/04 23:20
5/28/04 23:35
5/28/04 23:50
5/29/04 0:05
5/29/04 0:20
5/29/04 0:35
5/29/04 0:50
5/29/04 1:05
5/29/04 1.20
5/29/04 1:35
5/29/04 1:50
5/29/04 2:05
5129104 2:20
5/29/04 2:35
5129104 2:50
5/29/04 3:05
5/29/04 3:20
5/29/04 3:35
5/29/04 3:50
5/29/04 4.05
5129/04 4:20
5129/04 4:35
5/29/04 4:50
5/29/04 5:05
5/29/04 5:20
5/29/04 5:35
5/29/04 5:50
5/29/04 6:05
5/29/04 6:20
5/28/04 6:35
5/29/04 6:50
5/29/04 7:05
5/29/04 7:20
5/29/04 7.35
5/28/04 7:50
5/29/04 8:05
5/29/04 8:20

1398
1411
1426
1441
1456
1471
1486
1501
1516
1531
1546
1561
1576
1591
1606
1621
1636
1651
1666
1681
1696
1711
1726
1741
1756
1771
1786
1801
1816
1831
1846
1861
1876
1891
1906
1921
1936
1951
1966
1981
1996
2011
2026
2041
2056
2071

196.13
196.14
196.13
196.13
196.13
196.13
196.13
196.13
196.13
196.14
196.14
186.14
186.14
196.14
196.14
196.14
196.14
196.14
196.14
196.14
196.14
196.14
196.14
196.14
196.15
196.15
196.15
196.15
196.16
196.16
196.16
196.17
196.17
196.18
196.18
196.18
196.19
196.19
196.19
196.19
196.19
196.20
196.20
196.20
196.21
196.21

0.17
0.16
0.16
0.16
0.17
0.17
0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.15
0.15
0.16
0.16
0.16
0.15
0.15
0.15
0.13
0.13
0.13
0.13
0.13
0.13
0.12
0.12
0.12
0.1
0.11
0.1
0.09
0.09
0.09

28.659
28
28.60°
28.60
28.59
28.59
28.59
28.59
28.59
28.59
28.60
28.60
28.60
28.61
28.61
28.61
28.62
28.62
28.62
28.62
28.62
28.62
28.61
28.61
28.61
28.60
28.60
28.60
28.61
28.61
28.61
28.63
28.63
28.63
2863
28.63
28.63
28.64
28.64
28.64
28.65
28.65
28.65
28.67
28.67
28.67

-0.17
-0.16
-0.16
-0.16
0.17
-0.17
-0.17
-0.17
-0.17
-0.17
-0.16
-0.16
-0.16
0.15
-0.15
-0.15
-0.14
-0.14
-0.14
-0.14
-0.14
-0.14
-0.15
-0.15
-0.15
-0.16
-0.16
-0.16
-0.15
-0.15
-0.15
-0.13
-0.13
-0.13
-0.13
-0.13
-0.13
0.12
-0.12
-0.12
-0.11
-0.11
-0.11
-0.08
-0.09
-0.09

0.01
0.02
0.01
0.01
-0.01
-0.01
-0.01
0.00
-0.01
-0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00
-0.01
-0.02
-0.02
-0.03
-0.02
-0.03
-0.01
-0.01
-0.02
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.02
0.01
0.01
0.02
0.02
0.02

0.167
0.159

0.16

0.16
0.173
0.173
0.174
0.168
0.168
0.169
0.158
0.158
0.158
0.149
0.149
0.149

0.14

0.14

0.14

0.14
0.141
0.141
0.152
0.153
0.153
0.162
0.162
0.163
0.153
0.153
0.154
0.131
0.131
0.131
0.129
0.129
0.129
0.117
0117
0.117
0.106
0.107
0.107
0.092
0.093
0.093

1396
141
1426~
1441
1456
1471
1486
1501
1516
1531
1546
1561
1576
1591
1606
1621
1636
1651
1666
1681
1696
1711
1726
1741
1756
1771
1786
1801
1816
1831
1846
1861
1876
1891
1906
1921
1936
1951
1966
1681
1996
2011
2026
2041
2056
2071




5/29/04 8:35 2085 196.21 0.09 28.67 -0.09 0.02 0.086 208¢

5128/C 0 2101 196.21 0.09 28 -0.09 0.02 0.086 21C
5f29/04 .:05 2116 196.21 0.09 28.67 -0.09 0.02 0.087 2116~
5129/04 9:20 2131 196.21 0.09 28.67 -0.09 0.01 0.09 2131
5/29/04 9:35 2146 196.21 0.09 28.67 -0.09 0.01 0.09 2146
5/29/04 9:50 2161 196.22 0.09 28.67 -0.09 0.01 0.091 2161
5/29/04 10:05 2176 196.21 0.09 2867 -0.09 0.00 0.092 2176
5/29/04 10:20 2191 196.22 0.09 2867 -0.08 0.00 0.092 2191
5/29/04 10:35 2206 196.21 0.09 2867 -0.09 0.00 0.092 2206
5/29/04 10:50 2221 196.22 0.08 28.68 -0.08 0.01 0.078 2221
5/29/04 11:05 2236 196.22 0.08 28.68 -0.08 0.01 0.078 2236
5/29/04 11:20 2251 196.22 0.08 28.68 -0.08 0.01 0.078 2251
5/29/04 11:35 2266 196.22 0.07 28.69 -0.07 0.01 0.074 2266
5/29/04 11:50 2281 196.25 0.07 28.69 -0.07 0.02 0.074 2281 .
0.00
-0.03
0.02
0.00
0.03 &
0.02 &8
0.01
0.00 i —e— Series]
-0.01 200 [ ] Serieﬂ
-0.02
0.03 §

v -0.04
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Montana Bureau of Mines and Geolagy Hide precipitation data for this graph
Ground-Water Information Center SWL Report
} All attitudes listed are in feet above Mean Sea Level

Current hydrograph for well 1024Bb
Location {(TRS): O5SBBE25B0DBD Td: 228 Aquifer: 12850HS

Precipitation: departure from yearly average for selected
NWS stations in the Southcentral climatic division
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Source! Ground-Hatar Informstion Canter -~ Butbie. NT
GWIC Id: View The Well Log For 102486 Total Depth {ft}: 220
Site Name: STANDISH CHAD AND MORLEY PAT Period of Record: 1/19/1993 - 7/20/2004
Geologic Source(s): 120SDMS Last Date: 7/20/2004 12:10:00
Land Surface Altitude: 5011 Last Altitude: 4832.10
Latitude/Longitude: 45.3752 , -110.6847 Measurements: 45
Location: 055 08E 25 BDBD Record Low Altitude: 4817.26 on 7/18/2003
County: PARK Record High Altitude: 4846.11 on 12/23/1994
Get the data used to make this graph Average Altitude: 4833.06

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.

GWICWEBDATA V9.1.0 1998-2003
Any questions or comments can be e-mailed to GWIC WebMaster
l\‘ Report Created 08/18/2004
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Montana Bureau of Mines and Geology

Ground-Water Information Center SWL Report
) All attitudes listed are in feet above Mean Sea Level

Current hydrograph for well 102486

Location (TRS): 85SP8E25BOBD Td: 228 Aquifer: 1205DNS

Page 1 of 1

View precipitation data for this graph
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1996 1965 2000 2005
t Year
Source® Ground-Mater Informstion Canter -- Bubtia., WT
GWIC Id: View The Well Log For 102486 Total Depth (ft): 220
Site Name: STANDISH CHAD AND MORLEY PAT Period of Record: 1/19/1993 - 7/20/2004
Geologic Source(s): 1205DMS Last Date: 7/20/2004 12:10:00
Land Surface Altitude: 5011 Last Altitude: 4832.10
Latitude/Longitude: 45.3752 , -110.6847 Measurements: 45
Location: 05S 08E 25 BDBD Record Low Altitude: 4817.26 on 7/18/2003
County: PARK Record High Altitude: 4846.11 on 12/23/1994
Get the data used to make this graph Average Altitude: 4833.06

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
responsiblity if the material is retransmitted.

Any questions or comments can be e-mailed to GWIC WebMaster

% GWICWEBDATA v9.1.0 1998-2003
Iy

Report Created 08/18/2004

-«
i

http://mbmggwic.mtech.edu/cgi-bin/pbcgi70.exe/gwic/uo_gwicnet/db onepage?gwic id=1... 8&/1R/2004



Ground- Water Information.ter Internet Services v2001 . Page 1 of 2

Ground-Water Information Center
Internet Data Services
) Static Water Level Report

GWIC Id: View The Well Log For 102486 Total Depth (ft): 220
Site Name: STANDISH CHAD AND MORLEY PAT Period of Record: 1/19/1993 - 7/20/2004
Geologic Source(s): 120SDMS Last Date: 7/20/2004 12:10:00
Land Surface Altitude: 5011 Last Altitude: 4832.10
Latitude/Longitude: 45.3752 , -110.6847 Measurements: 45
Location: 0SS 08E 25 BDBD Record Low Altitude: 4817.26 on 7/18/2003
County: PARK Record High Altitude: 4846.11 on 12/23/1994
Average Altitude: 4833.06
Date/Time SWL Aititude SWL Ground (ft) Agency Method Remarks
1/19/1993 16:04 4843.10 167.90 MBMG SOUNDER  INITIAL GWAA MEASUREMENT
4/14/199312:41 483675 17425 MBMG SOUNDER
7/711993 16:46  4832.80 178.20 MBMG SOUNDER
9/21/1993 16:27 4837.24 173.76 MBMG SOUNDER
12/30/1993 09:36  4841.85 169.15 MBMG SOUNDER
3/29/1994 10:55  4839.80 171.20 MBMG SOUNDER
6/30/1994 20:44 483543 175.57 MBMG SOUNDER
9/30/1994 08:50 4842.74 168.26 MBMG SOUNDER
12/23/1994 09:28  4846.11 164.89 MBMG SOUNDER
3/31/1995 09:40 4839.99 171.01 MBMG SOUNDER
7/6/1995 06:20 4833.38 177.62 MBMG SOUNDER
10/16/199513:19  4836.88 174.12 MSU SOUNDER
4/12/1996 12:50 4837.97 173.03 MSU SOUNDER
7/6/1996 07:46  4831.76 179.24 MSU SOUNDER
211997 11:07  4834.02 176.98 MSU SOUNDER
4/4/1997 11:00 4831.93 179.07 MSU SOUNDER
7/1/1997 10:30  4830.13 180.87 MSU SOUNDER  PUMPING
10/7/1997 1219 4831.07 179.93 MSU SOUNDER
1/13M1998 10:50 4837.11 173.89 MSU SOUNDER
4/3/1998 11:30 483588 175,12 MSU SOUNDER
7/8/1998 12:28 4831.72 179.28 MSU SOUNDER
1/18/1999 00:00 4842.23 168.77 MSU SOUNDER
4/3/199910:55 4839.13 171.87 MSU SOUNDER
7125/199912:00 4832.04 178.96 MSU SOUNDER
10/27/1999 12:27  4838.49 172.51 MSU SOUNDER
1/29/200012:08 4838.48 172.52 MSU SOUNDER
4/24/2000 13:15  4833.90 177.10 GCWQD SOUNDER
7/31/200010:20  4829.57 181.43 GCWQD SOUNDER
11/18/2000 13:46  4834.61 176.39 MSU SOUNDER
4/14/2001 12:20 4830.05 180.95 MSU SOUNDER
7/26/2001 1415  4827.82 183.18 MSU SOUNDER
10/6/2001 11:35 4832.18 178.82 MSU SOUNDER
1/21/2002 12:36  4833.13 177.87 MBMG SOUNDER
4/29/2002 12:35 4828.64 182 .36 MSU SOUNDER
7/23/12002 10:16  4824.68 186.32 MSU SOUNDER
10/17/2002 14:40  4830.17 180.83 MSU SOUNDER
1772003 13:02 4818.89 192.11 MSU STEEL TAPE

http://mbmggwic.mtech.edu/cgi-bin/pbegi70.exe/gwic/uo gwicnet/f swltable?id=102486. R/ /i~



Ground-Water Information .ter Internet Services v2001 . Page 2 of 2

4/19/2003 12:37
7/10/2003 00:00
7110/2003 12:45
7/18/2003 12:05
10/11/2003 14:25
1/24/2004 13:45
4/17/2004 10.05
7/20/2004 12:10

4825.49
4823.56
4823.56
4817.26
4828.35
4828.64
4826.93
4832.10

185.51
187.44
187 44
193.74
182.65
182.36
184.07
178.90

MsSU
MBMG
MBMG
MSU
MSU
MSU
MSU
Msu

STEEL TAPE
SOUNDER
SOUNDER
SOUNDER
STEEL TAPE
STEEL TAPE
SOUNDER
SOUNDER

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 daims no

responsibility if the material is retransmitted.

Any questions or comments can be e-mailed to GWIC WebMaster

% GWICWEBDATA v8.0.x © 2000-2001

Page Created 08/18/2004

http://mbmggwic.mtech.edu/cgi-bin/pbcgi70.exe/gwic/uo_gwicnet/f switable?id=102486... 8/182004



DARAD UE
. MONTANA WELL LOG REPon‘wND

Form No. 103 Ri-09

Testukll
Trad BZ

Woell 1D¥

This log reporis the activities of a licensed Montana well driller and serves as the oflicial record of work done within the borahole and -

casing and describes the amount of water sncountered.

Acquiring Waler Rights is the well ownar's responsibllity end Is not accomplished by the flling

of this reporL

Waeil log information is stored in the Groundwater Informalion Cenler at the Mortana Bureau of Mines and Gealogy (Butte) and wailer right

information is stored in the Water Righls Bureau records (Helena).

For helds that are not applicable, enter NA. Opiicnal lields have a grayed background. Record additional information in the REMARKS saclion.

1. WELL OWNER:

Name TAOM COUITD |18

Malling address _ 217 PINE CRFEE HD

] T o

L

2. WELL LOCATION List % Irom smallest 1o largest
% W_gg M __gu M Ssclion 24

Township _j_Rk Hanges&g:" County PARK
Lol . T Name

Well Address
GPS XlYes [Oho
Latilvde _ N§%5% 22948 Longitude W110° 40966

Error as reported by GPS locator { 2 feat) 27

Horlzomal datum ] NADZ? B wGss4
3. PROPOSED USE: $1 Domestic 0O Stock O Irngation
O Public water supply [ Monitoring Wedt [ Other:
4. TYPE OF WORK:
@ New wett [ Deepen existing well [ Abandon existing well
Method: [l Cable (3 Rotary [ Qther:
5. WELL CONSTRUCTION DETAILS:
Borehole:
Dia. 7 /8 in, trom a H.ta 2E4 H.
Dia. in. from ft. lo f.
Dia. in. from H. lo fi.
Caslng:
Steel  Wallthickness __ 250 [ Threaded M welded

Dia. L 9f8 introm 12 oo _2H4 i,

Cia. n. [rom fl.1o i

Ibs.d Threaded (O Weided
fi. 1o fr.

Plastic: Pressure Rating
Dia. in. from

Perforations/Slotted Pipe:

Type of parforator usad

Size of perforations/slols in. by in.

no. of periorations'slots from .o L
no. of pariorations/slots from fl.lo n.

Screens: [ Yes No

Matenal ‘Q

Dia. Slot size from R. to fl,
Dia. Slot size from fi.to f.

;@_No

Gravel Packed: [ Yes
Size of gravel

Gravel placed irom I to M.

Packer: [ Yes O Nao
Type Dapthis)

Grout: Matarial usag
Dapth from fl. 10

- : nite
r. Of [ Continuous leed

6. WELLTEST DATA:
A well test Is required far all wells. (See details on well log repor! cover)

O Static water level __20{) [, below top of casing or
C] Closad-in artasian prassure psil.

How was last flow measured:

_.buckelstopwatoh, weir, flume, flowmeter,etc

rollowslone Controlled Groundwater Area - Waler Temperalure F
0 AQUIFER TEST DATA FORM ATTACHED

Test - 1 hour minimum
Crawdown is the amount wates toval is lowarad balow stalic level
All depth measuremants shall be trom tha 1op of the wall casing.
Time of recovery is hours/minutes since pumping stopped.

Alr test®

L gem with dnll stem satat 210 flotor ) hours
Tima of racovery (3 _ hrgfriun) Recovery water levei2)) 1.

OR Bailer test*
gpm with K. ol drawdown ahar how's
Time ol recovery hra/min. Recovery water level _____ .

OR Pump test"
Depth pump sel for tast 278 fl.
150 gpm pump rate -nn_f,;in. of drawdown allel @ his pumping
Time of recovery __ 5" hrspmjn. Recovery waler level. i v 1,

OR Flowing Artesian®

gpm for
Flow centrolled by

hours

“Cunng tha wall last tha discharge rale shall ba as uniorm as possible. This rale
may or may nol be ihe sustanaide yisid of the well. Susfainable yield does not
mckidae the rasevoir af the well casing

7. WELL LOG:
Materal
Dapth. Fest colarfrock and typerdescriplor (example. blue/shalesard,
From: To af brown/gravaliwaler, or brown/sand/heaving)
Top 1 | TopsoilfGravel
1 84 | Finesand/Cravel/Boulders
84 264 " " .
?r‘t. ?H& L " "

O ADDITIONAL SHEETS ATTACHED
L7 o
8. DATE WELL COMPLETED: __ =~

9. REMARKS:

10. DRILLER/CONTRACTOR'S CERTIFICATION:

Al work parformed and reported in this wall log is in compliance wilh the
Montana wall construction slandards, This reper is liue lo the bast of my
knowledge.

Name, firm, or cosporation (prnt) _RED TIGER DRILLIRG INC

Address
Signature - 7 o r_-;’j ot
5/19/04 598

Dale Licanse no,

MEMG 108

Montana DNRC P.O. BOX 201601 HELENA, MT 53620-1601 444-6610

DEPARTMENT - BUREAU COPY




. MONTANA WELL LOG REPOR.

Form Ne, $0 R1-99

Obseryater leld!
FPARADISE. FouMD

Well ID#

This log reports the aclivities of a licensed Monlana well driller and serves as the official record of work done within tha borehole and

casing and describes the amount of water encountered.

Acquiring Water Rights is the well owner's responsibility and Is not accomplished by the Rling

of thia report.

Well log information is stored in the Groundwater Information Center at the Montana Bureau of Mines and Geology {(Butte) and water nght

information s stored in the Water Righis Bureau records (Helena).

For finlds thal are not applicable, enier NA. Optional fields have a grayed background. Record additional informalion in the REMARKS section.

1. WELL OWNER:
Meme __ YINCE & TARA DIIMORE.

Malingeddress _ 14509 E. RIVER RD
— LIVINGSTOMN MT. _ 59047 _

2. WELL LOCATION Lis| % from smalles! to largest
w_ Wy SW X. Section
Townsnip 5 NS Range 8 EW County PARK
Lot 11 _, TractBik ___ Subdivision Name
Well Address SAME.
GPS [Yes [ENo
Latituda Longilude
Ermor as reported by GPS focator ( = leet}
Horizonwal datum  [J NAD27 O wGSs4

3. PROPOSED USE: ¥ Domeslic 0 Stock O krigation

O Public water supply [ Monitoring Wek 2 Other:

4. TYPE OF WORK:
X New wall (F Deapen existing well ] Abandon axisting well

Method: (0 Cabla @ Aolary O Other:

5. WELL CONSTRUCTION DETAILS:
Borehole:
Dia. 6 in. trom __0Q #w_ 241 n
Dia. in. from h.1o .
Dia. in. {rom flo__
Casing:

Steal:  Wallthickness___ 251 _ [ Threaded T Welded

Da 6 S/8 n. trom ___ 42 o __ 241 t,
Dia. in. from L] ft,
Plastic: Pressure Reting Ibs.[1 Threaded [welded

Dia. in, from K to ft.

Perforations/Siotted Plpe:

Type of perfomator used -

Size of parfomtlons/slots In. by in.

____ no. of perforations/slots from fil. to f.
e . Of parforaliona/slots from h. 1o fi.

O Yes FNe

Screens:
Matardal
Dia. Siot siza from h.w h.
Dia. Stot siza trom it to h.
Graval Packed:

Oves §INo
Size of gravel

Gravel placed from H. 1o LB
Packer: [JYas X No
Type Depthis)

Grout:  Materiat used _RENTO;
Depth from flo K OR

G—SEAL

Conlinuous fead

6, WELLTEST DATA:
A well test Is required for all wells, {See details on wall log report cover.)

(X Stalic waler leval 190 n. balow top of casing of
O Closad-in artesian pressure psi.

How was tastflewmgasured:
bucket/siopwatch, yoir, flume, flowmeter, olc

vallowsione Conlrolled Groundwater Araa - Yalar Termparaiure ‘F
0 AQUIFER TEST DATA FORM ATTACHED

Test - 1 hour minimum
Drawdown is the amount water level is lowerad below stalc laval.
All depth maasuremanis shall be from the lop of tha wall casing.
Tima of recovery is hours/minules since pumping stopped.

Alr lest”
l hours

gpm with drill sterm set at 220 fi. lor
190 4

Time of racovery min. Recovery waler laval =74

OR Baller tast®

gpm with ft. of drawdown afler hours

Time of recovery hrs/min. Recovery waler lavel fl.
OR Pump test*

Daplb pump set ortest A

_ _ ppmpump rate with ____ ol drawdown aller __ hrs pumping

Time of racovery hes/min.  Recovery waler tevel it
OR Flowing Artesian®

gpm for hours

Flow controfiad by

"During the well ies! the discharga rate shall be as uniform as possible. This rale
mdy or may nol be the suslamable yeld of the well  Sustainable yreid does not
nglude the resavor of the well casmng.

7. WELL LOG:
Matenzl
Degtn. Feot cotor/rock and lypefdescrlpl:t;er {exampie. blue/shale/hard,

From To o1 brown/gravelwate:, or brown/sand/heaving}

0 3 S0TY

3 19 LES
19 49 FINE SAND/GRAVELS
49 63 CEMENTED GRAVELS
63 66 FINE SAKD
66 83 CEMENTED GRAVELS
83 100 SANDS /GRAVELS
100 141 CFMENTED GRAVELS
141 1241 /GRAVELS

[ ADDITIONAL SHEETS ATTACHED
8. DATE WELL COMPLETED: _6-28-01

8. REMARKS: FILE_LOST

10. DRILLER/CONTRACTOR'S CERTIFICATION:

All work parformed and raported in this well log is in compliance with the
Montana well construction standards. This report Ls true to the best of my
knowladge.

Name, timn, or corporation {print) RED TIGER DRILLING INC.
Address BOX 659MANHATTAN MT. 59741

Signaluref ﬁkﬂ% {Z m_‘
Date 6—11-04 License no. ___ 598

VAT e

MBMG DN

Montana DNRC P.O. BOX 201601 HELENA, MT 58620-1601 444-6610

LT

o



07/02/2004 FRI 15:16 wb“” V8 Jay Bick P : Ebservistion //z’// @00
D il i -
MONTANAWELL LO PORT 774 AZ

Form Mo. 803 R399 Waell iD#
ThuborepnmtrnmolaWWMWNMHNOWMdMMMMMMNMlMM

the amound of wiler sncouniersd.
mdmmwmuluw-ww-mmwmwhuwnmwmnungourauopon

Well log informaton is giored in tha Groundwater inlormaton Center al the Montana Bureau of Mines and Geology (Hutte) and waler nght inlormation is
stored In the Water Righta Buraau racords (Hetena).
For fiakis that are not applicable, entar NA. QOptional fleids have a grayed background. Record additional information in the REMARKS seclion.

Test - 1 hour minimum
1 E.E,:;: OWNERI ~ ﬁ ‘”,._ rfom Orawdown is the amount waier tevel 18 lowered below static lavel,
T T T T All depth maasuremants shall be irom the top of the well casing
Mailing sadress M’_L Tima of recovery is hours/minutas since pumping slopped
Croy mT. 59065 "
T A0  gpmwithdnll stem sot al 255 11 ot _<2- hours
2. WELL LOCATION: List Y from smallgst to larpest Time of recovery L @mm HECDVGFY waler ieval t "
% Ye S % _SW %, Section OR Ballor 1891°
Township X" NE) Range w Comy_FPHARI ppm with . f. of drawdown after _____ hours
Lot  TracVBiK____ Subdivision Name Tima of recovery hrs/min. Recovery water lovel .
Latitud Longitude Depth pump set for tes! f1.
- € @ od by GPS g'* bﬂ"‘“"‘”"‘—' _.. @Gpm pump rate with . o! drawdown aiter __ hss pumping
rrqt 48 reparted by locator ( * ) e e B Time of racovery hre/min  Hecovery waler leval _ 1l
Harizontal datum [ NAD27 OwWGSs4
3. PROPOSED USE: & Domeslic [ Siock {1 Irrigation CR Fiowing Artesian®
() Public waler supply (] Monitoring Well O Other: o @M fOT _____hours
Flow controlied by
4. TYPE QF WORK: *Dyiing tho wol 105! [he disaNGe (alp 3hai o &s wriorm a5 possdia Trus faw may b may
® New wel [0 Deepan axisling wall | ] Abandon existing well ot b the Susiamanie risld of Ihe wall  Susianabie y-8id does no! wchads tha resevos of the
Method: _jCable [ Rotary [3Other: __ ol carng
7 WELL LOG:
5. WELL CONSTRUCTION DETAILS: Oepth. Feet Malaral
Borehole: ’ : colorrock and lype/descriplor (sxample: blues/shala/hard
Oia. é n. from (@] . 10 2 HO fi. From To of Drown/grdveliwaler, of brownvaandimeaving}
Dia. ___ in. from _hwo f. J
Dia. . . in. from n 1o ft. ? ZIGQ /_B 4‘£‘ r7}"‘ :‘“'
S rou A
Casing: . — “
Steel: Wyl thidness » €3O [JThreaded 3 Weided
Oih £720.Antom -2 Hhio _2S£- 1
Dia ____ in, trom It 1o t.
Plastic. Pressure Rating _~/4 _ ws. M Thieaded [l Welkded
Dia. in, from fi.lo. fl
Peartoratione/Slotted Pipe:
Type of perorator used N / Il
Size of perlrationa/slots in. by in.
___ .. na.of perforations/slols from f1. 1o 1.
no. of perforabons/siots trom nto ft.
Sersens: Oves  FNo
dMatenal
Dia. Siot size from fi. to R
Dia. _________ Siot size from __ __hiwo ft.
Gravel Packad: [ Yas WINo
Size of gravel
Gravet placed Irom . w _ it.
Packer: (IYes  No T3 ADDITIONAL BHEETS ATTACHED
Trpe Depin(s) = 8. DATEWELL COMPLETED: _ & -2 /-]
Grout:  Material used _Ben TonsTs  (rov 9. REMARKS:
Depth from ft. 1o f. OR [ Continuous leed -
6. WELL TEST DATA: P .
A well tesr Is raquired for all wells (504 detaiis on well log report cover) E Dﬂll L;f,grgg: mﬁ; :Em.' :ﬁ‘gorm compliance with the
B Staiic water levei __] 9 i' fL. balow 10p of casing or Moniana wefl construction standards. This report is true 1o the best of my
{1 Closed-m arlesian pressure psi. knowledge. .
How was jost llow measured: MNamae, lirm, of corporaton (pn'ntlgt -'Jnt- Or-//a Fana ¥ Z:'C .
welr, llume, llowmealer, et Address v
yalowstond Controlled Groundwater Area - Water Tempsratura/N /AL °F Signature
O AQUIFER TEST DATA FORM ATTACHED Date Z-2-0 | Licanss no. H25
y o N _ MBMQ ID#
Momang DNAC P.O. BOX 201601 HELENA, MT 55620-1601 444-6610 -
- DEPARTMENT COPY

DAL LER: Piaase give this cany 10 the well awner 1o com~lete raserse i



Une Page Site Keport -- U\N& . PHRADSE Page 1 of 2
FOUND
Montana Bureau of Mines and Geology Plot this site on a topographic map
Ground-Water Information Center Site Report
SOUZA TOM & HELENA
Location Information
GWIC 1d: 165426 Source of Data: LOG
Location {TRS): 055 09E 19 CBD Latitude (dd): 45.3849
County (MT): PARK Longitude (dd): -110.6674
DNRC Water Right: Geomethod: TRS-TWN
PWS Id: Datum: NAD27
Block: Altitude (feet):
Lot: Certificate of Survey:
Addition: Type of Site: WELL
Well Construction and Performance Data
Total Depth (ft): 259.00 How Drilled: ROTARY
Static Water Level (ft): 194.00 Driller's Name: HAYES
Pumping Water Level (ft): 255.00 Driller License: WWC361
Yield (gpm): 20.00 Completion Date (m/dfy): 7/29/1997
Test Type: AIR UFT Spedial Conditions:
Test Duration: 1.00 Is Well Flowing?:
Drill Stem Setting (ft): Shut-In Pressure:
Recovery Water Level (ft}): Geology/Aquifer: Not Reported
Recovery Time (hrs): Well/Water Use: DOMESTIC
Well Notes:
Hole Diameter Information Casing Information?
Wall |Pressure
No Hole Diameter Records currently in GWIC. |F roml To_|DialThickness| Rating |Joint| Type
[ -2.0]259.0] 6.0} STEEL
Annular Seal Information Completion Information?
From| To |Description # of Size of
0.0[20.0]BENTONITE IFromI To |Dia Openings|Openings| Description
1259.0{259.0] 6.0 {OPEN BOTTOM *
Lithology Information
[From| To Description

0.0] 4.0[TOPSOILS GRAVEL & CLAY
4.0] 48.0JLARGE COBBLES COULDERS GRAVEL & SOME CLAY
48.0]130.0JGRAVELS CLAY & FEW SMALL BOULDERS
130.0[185.0JLOOSE SAND & GRAVELS W/POOR CIRCULATION
185.0[220.0]CLAYBOUND GRAVELS & BOULDERS
220.0[261.0]SAME W/SOME VOLCANIC TYPE GRAVELS & ROCK

LAl di eters reported are inside diameter of the casing.

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 corection and review on a daily basis. The Bureau warrants the accurate
transmission of the data to the orlginal end user. Retransmission of the data to other users is discouraged and the Bureau daims no

http://mbmggwic.mtech.edu/oldata/opSite.asp?gwic_1d=165426&agency=mbmgé&session... 10/23/2005
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Yellowstone River Ranch Estates

Water and Sanitation Information

a. Vicinity Map: Refer to attached map (11" x 17"} entitled "Water and
Sanitation Vicinity Map, Yellowstone River Ranch Estates”, and attached
maps {11" x 17") entitled "Water and Sanitation Site Layout" and
numbered sheets C-2a through C-2s (1 through 1% of 19}.

i. Location within 100 ft outside exterior property boundary of proposed
subdivision, and on proposed lots:

1. Flood plain: Shown on attached vicinity map.
Surface water features: Shown on attached vicinity map.

Springs: None known to exist on this property.

BN

Irigation ditches: Existing irrigation ditch and center pivot are shown
on attached maps.

5. Existing, previously approved and proposed water wells and
drainfields:
Shown on attached Site Layout Maps.

6. Drainfield mixing zones: Shown on attached Site Layout Maps.

7. Representative drainfield: The location of a drainfield on each lot
less than 20 acres is shown on attached Site Layout Maps.

8. Location, within 500 ft outside exterior boundary of proposed
subdivision property, of public water and sewer facilities: N/A.

9. Locations of neighboring wells and drainfields within 100 ft of the
exterior boundary of this subdivision property:
Neighboring wells located on lots north of this property are shown on
Site Layout Map, sheets 18 and 19 of 19. Although these wells are
greater than 100 ft from the boundary, the potential impacts from
proposed drainfields on this subdivision are considered. Drainfields
located on these lots are greater than 100 ft beyond the common
boundary and are not overlapped by new drainfields' mixing zones.
No other wells or drainfields are known to exist on other surrounding
properties within 100 ft of the common boundaries with this subdivision,
and therefore are not shown on the attached Site Layout Map.

b. Description of proposed:
Potable water supply systems: Private individual well to be drilled on
each lot.
Wastewater treatment and disposal systems: Private individual standard
septic tank and drainfield to be constructed on each loft.
Stormwater detention and control systems:  Stormwater from gravel
driving surfaces of access roads will be captured in drainage ditches

l1of5




constructed along sides of roadways or allowed to sheet flow through well
vegetated areas. Stormwater caught in drainage ditches will be
detained behind dikes placed in ditches at specified intervals in order to
detain volumes of stormwater greater than excess produced by new
development on this property. Separate stormwater detention/settling
areas will be constructed to capture and detain excess stormwater
discharged from roadways but not detained in roadside drainage
ditches. The YRRE Hormeowners Association will be responsible to maintain
and remove depositions of sediments from within these detention
structures. In addition, as specified on sheet C-2f (number 6 of 19} in
“Stormwater Runoff Control Requirements”, lot owners are responsible to
control stormwater runoff on their lot. This responsibility includes
constructing a berm at least 12" high by 40 ft long along the lower edge
of landscaped area of tot, and providing drainage ditched along
driveways in order to collect and detain stormwater volumes greater than
the excess stormwater produced by development on the lof.

Stormwater runoff volumes produced from development to be
constructed as part of this subdivision will be collected and detained on-
site in drainage structures constructed as part of this subdivision. Other
stormwater runoff will collect in depressions in the natural ground surface.
Most of this retained stormwater, which accounts for a larger volume than
the excess produced by this development, is expected to infiltrate into
the generally porous soils. The remaining volume of stormwater runoff is
expected to flow off the property through well-vegetated routes to the
Yellowstone River and neighboring properties, as it has historically done.
Solid waste disposal system: Park County solid waste disposal system
consisting of green box enclosures located through Park County. The
closest green box enclosure is located at the intersection of East River
Road and Chico Road.

. Lot Layout: Refer to attached maps for layout of well and drainfield
proposed for each lot. Due to the number of lots planned to be created
by this subdivision and the lengths of drainfield mixing zones, one generic
lot layout can not adequately predict cumulative impacts to
groundwater. Therefore, a drainfield is shown on every lot.

. Wastewater treatment: Evidence of suitability for new on-site
wastewater treatment/disposai systems that, at a minimum, includes:

1. Due to the size of this property, a totai of 51 soil profile inspection pits
were excavated and soil profiles were recorded in accordance with
DEQ Circular 4. The pits were excavated to depths at least 10 ft deep.
The locations of these soil inspection pits are shown on the attached
Site Layout Maps. In addition, soil reports obtained from NRCS are
provided in Appendix C of the Environmental Assessment.

2. The observations of soil conditions made and recorded from these 51
pits verify that greater than 4 ft of vertical separation exists between
bottom of the deepest drainfield trench and a limiting layer. Drainfield
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trenches are generally constructed to a depth of 24", and the
maximum depth in accordance with Circular DEQ 4 is 36" y

In no case was evidence of limiting geological layer or high
groundwater table found to be above the bottom of any soll
inspection pit. This evidence clearly establishes that high groundwater |
table does not crest within 10 ft of ground surface, and therefore, will |
not encroach within 4 ft for bottom of drainfield trenches.

e. Water supply: For new water supply systems, evidence of adequate
water availability:

1.

Pump tests were conducted by the Engineerin 2005 from 2 of the 3
wells drilled on this property. These wells are identified as Test Well #3
and Test Well #1. During these tests, static water levels were monitored
within 2 other wells located on the property. These well are identified
as Well #2 and stone house well. Each pump test discharged water
from the test well at a rate of over 100 gpm for at least 24 hours. An
analysis of these two pump tests is presented in the Summary /
Conclusions section of the pump test log for these tests provided in the
DEQ submittal.

The GWIC database reports over 75 well logs in Sections 13, 14, 23, 26,
24, 25 and 35T. 55 R. 8E which produce adequate yields to exceed the
minimum requirements set by DEQ (refer to attached GWIC summary
sheets 1 through 5 of 5 in the attached DEQ submittal). In addition, a
pump test was conducted by the Engineer in 2004 from a well drilled
on Tract B-2 of Paradise Found. Two separate tests were conducted by
MBMG and the developer of Yellowstone Trails Ranch is 2003. Both
these subdivisions are contiguous to the east of this property.
Continuous yields of greater than 100 gpm for periods greater than 19
hours were discharged during these five well tests. Copies of the test
reports are provided with the DEQ submittal or in Environmental
Assessment Appendix E. These results indicate that there is reasonable
potential of drilling a well on each of these 99 lots near the locations
indicated on the Site Layout Map which will yield adequate water to
serve the single family residence, guest house and some landscape
imigation on each lot.

As an extension of the analysis conducted from the pump tests data, 5
welis in the area on and beyond this property to the east were
surveyed for horizontal location and vertical elevation using GPS surv ¢
grade equipment, and the static water levels were measured within a
4 hour period. These data were used to calculate groundwater
gradient and fiow direction for use in the nitrates sensitivity analysis
(NSA). The NSA uses a mathematical model for predicting cumulative
impacts on groundwater from the new drainfields proposed by this
subdivision.
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f.

Water Quality:

Water samples collected from the 2 test wells (Wells #1 and #3) during the
pump tests were analyzed for water quality at a state certified lab. The
results show nitrates concentrations of 0.44 ppm and 0.15 ppm.,
respectively, from Wells #1 and #3, and specific conductance values and
283 umhos and 339 umbhos, respectively, for Wells #1 and #3. These results
show the underlying groundwater to be Class 1 as defined by EPA.

Groundwater Quality:

The attached calculation sheets document results from the nitrates
sensitivity analysis performed to predict the impact on groundwater from
proposed drainfield on each lot infended to serve one single family
residence and an additional guest house on the same lot, where a guest
house is allowed. Drainfields on Lots 2, 15, 14, 31, 32, 33, 61 and 63 result in
one line in which 8 drainfields are assumed to be adligned along the
calculated groundwater flow direction over a total distance of 3890 ft.
This alignment is analyzed in spread sheets identified by page numbers 1
through 8 of 8. All 8 of these drainfields are analyzed to serve a residence
and guest house. Another assumed alignment of five drainfields on Lots
78, 79. 81, 82 and 83 spans a distance of 1980 ft. This alignment is
analyzed in spread sheets identified by page numbers 1 through 5 of 5.
All 5 of these drainfields are analyzed to serve only a single family
residence due to the area of the building envelope on these lots. These
alignments produce nitrates concentrations in groundwater less than the
maximum value of 5.0 ppm allowed by DEQ regulations. All other
alignments of drainfields on this subdivision consist of fewer drainfields,
over longer or the same distances, allow longer lengths of drainfield
perpendicular to groundwater flow direction, and a regulation length
mixing zone. Therefore, the analysis demonstrates that overall cumulative
impacts on groundwater will be non-significant in accordance with DEQ
regulations.

In addition, a generic stand alone drainfield 75 ft long perpendicular to
groundwater flow serving residence and guest house was analyzed with
three lengths of mixing zones: 1) typical 500 ft long mixing zone, 2) a
mixing zone limited to 300 #t, and 3} a mixing zone limited to 200 ft long.
The nitrates concentrations predicted are less than allowable maximum.
The shorter mixing zones address situations where a mixing zone may
overlap the zone of isolation surrounding a potable water well or extend
unnecessarily onto neighboring property, as is the case on Lots 83, 84, 91,
93, 94 and 99 located along the north boundary of the subdivision. The
300 ft or 200 ft long mixing zone limits encroachment into neighboring
property. Due to the size of each lot and general layout of improvements
on the lot, drainfield mixing zones in general do not overlap the 100 ft
radius zone of protection around a proposed well along the groundwater
gradient for over 500 ft. Where they may overlap, nitrates concentrations
would be less than allowable maximum. In addition, due to the
sparseness and proximity of surrounding development, low density of
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proposed development on this subdivision and direction of calculated
flow direction, existing drainfields are located on neighboring properties
such that their mixing zones do not overlap proposed drainfields or 100 ft
radius zones of protection around proposed wells. Therefore, the NSA
calculation sheets described above estimate the cumulative nitrates
concentrations resulting from worst case alignments.

. Exclusions:
No exclusions apply or have been requested for this project.

S5ofb






MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY/
LOCAL GOVERNMENT JOINT APPLICATION FORM

PARTI. GENERAL DESCRIPTION AND INFORMATION

1. Name of proposed development }:e”@_&ﬁmg EI.VQ{ g&& E&?"&Z&S
é:% Val Park Coung
1/4 1/4 df Section _ 2 Townshi Range
Sections 23#2@,5//‘1 5 Sec 35 55 kg

3. Is concurrent review by local gaveming body and DEQ requested? Yes No /

4. Type of waler s;_ppiy system
Individual well
Individual cistern
Individual surface water supply or spring
Shared well (2 connections)
Multiple-user water supply system (3-14 connections and fewer than 25 people)
Service comnection to mulliple-user system
Service connection to public system
Extension of public main
New public system (15 or more connections or serving 25 or more people)

2. Location: City and/or county
Legal description:

5. Type of waste treaiment system
V7 Individual wastewater treaiment system
Number of bedrooms (3 bedrooms will be used if ynknown)
__ Shared wastewater treatment system (2 connections)
Multiple-user sysicm (3-14 connections and fewer than 25 people)
Service connection to multiple-user sysiem
_ Service connection to public system
Extension of public main
New public system (15 or more connections or serving 25 or more people)

6. Namco_f;aste (garbagc) disposal site Pa/'k gzm %y Sﬂ/fcj L.)&sﬁe. .DWAS/.S?{"/’7

7. NondcgmdauV'
Yes ¥ No Is information included which substantiates that there will be no degradation of
state waters or that degradation will be nonsignificant?
Yes No If not, bave you enclosed an Application to Degrade?

8 Descriplive Data . .
88  Number of lots or rental spaces q?‘fb?%/ “-”l\lz /{_AGM?j >0 AL
Total acreage in lots being reviewed -
Total acreage in streets or roads
Total acreage in parks, open space, and/or common facilities
Total gross acreage of subdivision
Minirmum size of lots or spaces
Maximum size of lots or spaces

9. Iodicate the pro use(s) and number of lots or spaces in each.

L~ Residential, single family (WA Goest Hoose.
Residential, multiple family Number of units
Type of multiple family structure (c.g. duplex) Number of units_
Planned unit development Number of units
Condominium Number of units
Mobile home park Number of units
Recreational vehicle park  Number of units
Commercial or industrial
__ . _ Other (please describe)

il







s sopyporeueclle o\ Eees  cony @ack

E.Q. Number (provided by DEQ):
Ploase the checkiist with initials or NJA.

)

1. Have deviation of walver requests been

17.36.601

ubmitied with appropriate fees?
2. s chack ncludad with corect fee? 17.36.103{1)a)
17.36.102(1)&(2}

3. Is application included with owner's
isignature/address/iphone/date?

1. Is legible copy of Preliminary Plal or COS
included 7

5. Is legal description included on the
ry Piat or COS?

17 36 103(TXm)

"47.36.103(1)m)

. Are afl iots, described on survey being ""}?‘2’%’“"
reviewed and any exclusions clearly siated .
jon Preliminary Plat or COS?
7.36. .
[7. Ase lots ot least 1 acre In slze or 1;_32_63:;?4)
jotharwize meet minimum ot size
onts?
& vnder 8. Is local haalth officer approval included? | 17.36,102(3)8(6),
o DE ool 17.36.103(1)n),
Sepora < 17.36.108(2)

[9. Are Pianning Board or County
‘Commissioner commernts included?

17.36.103(1)n)

10. Is a clear copy of USGS or other topo 17??':23(113(“"

imap included to shaow ground slope of 17'36.321;
7 36

11. Are 4 copies of ol layout induded with 17.36.103{1){d).

lthe subdivision name on sach? 17.36 104

12. Is 8 required information (e.g., scale,
legend, north arrow, elc.) iIncluded on the
It layouwt?

17.36.103(1)d).
17.36.104

13. Are kocations of water and sewer mains

17.36.103{1 X},

! 2 17.36.104
14. Are on-sita sewer systermns designed in 17.36.320
lconformance with DEQ 47
15. Is the slope given for drainfield areas? 17.36.103(1Xh).
17.36.322
16. Are drainfleids ortentated akong tand 17.36.322, DEQ
lcontowrs o meel depth requirements? 4, Chap. 8
17. Are drainfield replacemen areas "'?2;2:‘2)'
{shown?
18. Ara minimum setback requirements 17.36.223
mat?
Kaver ﬂ a 19, ks adequate test pA (8 f. axcavation) "'?g';g?g;(")‘
Re(g y data provided? .
v 20. ts SCS/NRCS sofls data provided? 17.36.32503)
21 Is information 1 vertfy depth to 17.36.103(1)(h).
‘/ high ground water or bedrock 17.36.106(2),
17.36.325(2)
lg. If conducied, does perc test vale(s) | 17-36-103(1)M)
Conn'ur,kd 1o 508 type?
17.36.103{1)Xe),
3. Are welts, 100 ft. wel Isolation zone, 17.30.501-518
zones, and ground water flow
(verified by wells or other
y tation} shown?
4_1is adequate water supply 17.36.103(1 X7
ubstantiated?
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3000, |

ystem?

25. Are water quallty ansiysas (niirmrls, 17.36.330,
conductivity, and beo-T 17.38.105
wells) provided, slong with well log
wol 7
126. Is existing well over 25 fL in depth? 17.36.335,
,$ 17.36.331{1)Xe)
A
W 27 Will surface waler, spring of cistern 17.36.336
A tem be disinfected and fterad? - -
’ 28. Is nondegradation addressed snd 17.36.103{1Xi).
supporting data o detenmine background 17.30.501-518,
or quality, ydraulic conductivity and 17.30715
hydraulic gradient provided?
/ .15 nitrate lovel at end of mixing zone < 5 17 010X XI).
(< 7.5 ppm, ¥ level 2 provided), and "
breakthrough > 50 years?
. Are shared users agreements inciuded | 17.36.103(1)0),
Li//'q shared well, drainflekds sndfor 17.36.326(3)
leasemants?
/ 31, Is a copy of the local seplic pemmit (if 17.36.327
rissugd) for an existing seplic system
32 ts a septic pumper's report stating an 17.36 327
lexisting septic tank has been pumped
Iwithin the last 3 years provided? . . ]
/ 33. Is evidenoe demonstrating proper 17.36.327
firydraulic functioning of an existing septic
[system provided? o
17.36. 10X 1)e).
/ 34. Are welts, drainfiekts and/or mbxing 17.30.50{5’%3’,
zones within 100 fi. perimeler outside of 17.30.706
. subdivision boundarkes shown?
35. Is proposed subdivision within 500 feet 17.36.328(1)
;L[D public water supply and/or sewer

36. Is authorzed statement to connect to
existing public waler and/or sewer system
land statement of adequate capacity

17.36,103(1)g).
17 36.328(2)b)

N/A

7. s existing public water system

17.36.328(2)b) &

by DEQ and PWS #_provided? €}
A//A 38, Do appropriste water rights exist for the | 17 ~0-328(2)b)
warter connection?
N/A 39, i nesded, are easements for water 17.36.103(1)(m) &
land/or sewer systems/iines shown? @)
Al 0. Are plars and (3 coptes) 17.36.103 ()0) &
/A stamped and signed ty PE? ()
1. Are 100-year floodplain requirements 17.36.104,
. and foodplains and drainages shown? | 17.36,106(2Xc),
- 1T A6.324
E% 42. Is sokd waswe disposal addressed? 17.36.103(1 XK),
17.36.209
A 43, Has storm vater drainage been 17.36.1034).
(«m {addressed? 17.36.104{2),
17.36.310,DEQ B8
" [ Paa )
L [ ’ ’ ? /8 M
Applicantrepresentative: Name h/f / //Qlf E . Sm,v/z Signature &_) W Date* / I/

Date [ /

County reviewer: Name Signature
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Engineer's Report

Yellowstone River Ranch Estates Major Subdivision
Release of Sanitary Restrictions for 99 Lots with
Individual On-Site Sewage Treatment Systems

and
Individual On-Site Potable Water Supply Wells

July 8, 2006

Location of Property:
within Sections 23, 26, SW1/425and N'/2 35 T. 5§, R. 8E., P.M.M.
Park County, Montana

Prepared for:

Yellowstone River Ranch Estates, LLC
¢/ Jerry Dodd
104 West Superior Street
Duluth, MN 55802

and

Mark Penfield
18141 Nalle Road
North Fort Myers, FL 33917

Prepared by:

William E. Smith, P.E.
QOctagon Consulling Engineers
P.O.Box 78
Emigrant, MT 59027-0078
(406) 333-2040



1.

1.2.

2.

Jemry Dodd intends to subdivide his 1158 acre property which occupies all
of Sections 23 and 26 east of Yellowstone River, within the NW1/, SWl/,
Section 25 and a portion of the N/, Section 35T1.5 §, R. 8 E to create 99
lots ranging in size between 3.0 acres and 45.5 acres, as shown on the
attached preliminary plat and Site Layout Map. The property is presently
used as irmigated and dryland pasture and crop production. One old
stone house ranch residence, served by individual water well and septic
system is present. The boundary lines for Lot 13 have been located to
place this house and associated development together on one lot. All of
the proposed lofs will be developed with one single famity residence,
and many of the larger lots are entitled fo have one guest house. Each
lot will be served by individual sepftic tank / drainfield system and
individual well located on the lot.

The specifications and information provided herein are a resuit of the
Engineer’'s evaluation of the conditions on the site which may affect the
placement and use of on-site wastewater treatment, water supply wells
and considerations for stormwater runoff. This report documents the
justification for Department of Environmental Quality 's approval for the
subdivision and the removal of sanitary restrictions from the newly
created lots.

Infroduction
1.1.

Site Evaluation
2.1.

The property lies in a sparsely developed area of gently sloping pastures
and prairie. The terrain over the majority of the property varies in slope
between <1% and 8% with few steeper slopes. Steeper slopes between
12% and 40% occur overlooking the Yellowstone River and forming the
bank. This subdivision has a boundary approximately 5000 ft long with the
Yellowstone River, and an area of undevelopable common land over 20
acres in area lies within the 100-year flood plain. Due to the steepness
and height of the river bank along the river front lots, the 100-year flood
plain remains nearly vertical and does not extend into potential
designated building sites on the lotfs. (Refer to the map of the pending
flood plain in this reach of river.)

Along the northern boundary, the property is approximately 3000 ft wide,
and near its middte where the river bends away to the west, the
horizontal width increases to over one mile wide. The vertical elevation of
most of this property is over 100 ft above the closest point on the
Yellowstone River,

The property lies well beyond the 100 year flood plain of the Yellowstone
River and no water courses or sireams exist within the property that would
pose a significant threat of flooding. The Mill Creek imigation pipeline that
supplies water to the operational center pivot replaces most of the small
irrigation ditches that once ran on the property. This pivot is the last user
on the end of the Mill Creek line and no fransmission pipelines run through
the property. The southern and central portions of the property receive
irrigation water from Emigrant Creek through a series of private irigation
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2.2,

2.3.

2.4,

2.5.

ditches that end on this property. No down s’ecm users receive water
from this ditch.

A xerox copy of a portion of the USGS Pray, Montana 7.5 minute series
topographic map is attached to show the location of the property.

Most of the neighboring property surrounding this subdivision is made up
of subdivided lots that vary is area between approximately 2 acre rural
residential lots to over 20 acre ranchettes. The owner of this proposed
subdivision has created by C.0O.5. a 160 acre iract of undeveloped land
in the southern most part of this property for potential future
development. The closest residences are located on Lot 23/24 and Lot
19 in Paradise Valley Estates to the north and lots in Emigrant Meadows to
the west. The wells serving the residences in Emigrant Meadows appear
by visual reconnoiter to all be located greater than 100 ft beyond the
common boundary with this proposed subdivision. Wells along this
boundary are not in a position to be overlapped by a mixing zone from a
proposed drainfield. The locations of the wells serving the residences
beyond the north boundary are shown on the site layout map, although
they are greater than 100 ft beyond the boundary, due to the calculated
flow direction of the groundwater and the potential impact that new
drainfields on this subdivision could have on them. Drainfields serving
these residences are not shown because they are greater than 100 ft
beyond the property boundary, and more importantly, are not
overlapped by new drainfield mixing zones which have been defined to
be shorter along this north boundary so as not to extend significantly into
neighboring property.

The wells located beyond the north boundary are the closest identified
neighboring existing wells from the proposed drainfields in the subdivision.
The zones of protection surrounding these wells are not overlapped by
mixing zones of proposed drainfields as plotted according to the
calculated groundwater flow direction. These wells should not be
impacted by the proposed development.

Proposed wells and drainfields serving each subdivision lot are positioned
on the lot such that drainfield mixing zones do not overlap the zone of
isolation surrounding any well within over 500 ft. The location of each
new well intended to serve the house and guest house {where
applicable) on the iot will be greater than 100 ft horizontally from the new
drainfield serving that lot. Consideration of the results of two 24 hour
pump tests on wells on this property, three additional pump tests of wells
located on Yellowstone Trails Ranch and Paradise Found [contiguous
properties) and numerous wells drilied in the area {as documented in
Section 7 of this report) strongly show the availability of groundwater for
drilling domestic wells for the planned single family residences and guest
houses on these subdivision lots. No adverse affects on groundwater
quality are anticipated due to the placement of the drainfields and
drilling of wells on this subdivision.

Profiles of soils in the proposed area of 51 new drainfields are described in
Section 4.1 of this report. No percolation tests were conducted. The
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average ground slope in the immediate area of drainfields does not
exceed 15%.

3. Design Standards and References

Design and specifications for the individual wastewater treatment system shall
conform to the following standards:

3.1. Department Circular DEQ 4, Montana Standards for On-Site Subsurface
Sewage Treatment Systems, 2004 Edition.

4. Description of Soil Profiles Encountered in Inspection Pits and Result of
Percolation Tests
Refer to attached Water and Sanitation Site Layout Map for locations of
inspection pits within the proposed drainfield on each lot and attached log
entitled "Description of Soil Profiles Encountered in Inspection Pits".

4.1. Percolation Test Results
No percolation tests were conducted.

4.2. Observations and Conclusions

Refer to Observations and Conclusions at the end of the soil inspection pit
description log.

4.3. Arequestis hereby made for waiver from ARM that requires an inspection
pit within location of each proposed drainfield.
Based on the consistency of the soil conditions encountered in the 52
inspection pits excavated over the property and reported in the
attached log, and the soil types described in the NRCS soil report {refer to
EA document), reasonable justification exists to grant a waiver to exempt
excavation of the additional 37 inspection pits. There are 99 lots with one
drainfield proposed for each. Eleven of the lots are greater than 20 acres
and exempt from DEQ review. One of the inspection pits was excavated
on a 20+ acre lot. Therefore, under the Rules an additional 37 inspection
pits are required without approval of the requested waiver.

The methodology for sizing the drainfield on each lot is presented in the
Observations and Conclusions section of the attached soil description
log. In the opinion of the Engineer, reasonably conservative assumptions
have been used in the sizing of these 37 drainfields proposed on lots
where a soil inspection pit was not excavated.

5. Determination of Impact from Proposed Septic Systems on Groundwater in
Accordance with Department of Environmental Quality Non-Degradation of
Groundwater Regulations

5.1. The attached calculation sheets document results from the nitrates
sensitivity analysis performed to predict the impact on groundwater from
proposed drainfield on each lot intended to serve one single family
residence and an additional guest house on the same lot where a guest
house is allowed. Drainfields on Lots 2, 15, 16, 31, 32, 33, 61 and é3 result in
one line in which 8 drainfields are assumed to be aligned along the
calculated groundwater flow direction over a total distance of 3890 ft.
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5.2.

53.

This alignment is analyzed in spread sheets identified by page numbers 1
through 8 of 8. All 8 of these drainfields are analyzed to serve a residence
and guest house. Another assumed alignment of five drainfields on Lots
78,79, 81, 82 and 83 spans a distance of 1980 ft. This alignment is
analyzed in spread sheets identified by page numbers 1 through 5 of 5.
All 5 of these drainfields are analyzed to serve only a singie family
residence. All other alignments of drainfields on this subdivision consist of
fewer drainfields, over longer or the same distances, allow longer lengths
of drainfield perpendicular to groundwater flow direction, and a
regulation length mixing zone.

in addition, a generic stand alone drainfield 75 ft long perpendicular to
groundwater flow serving residence and guest house was analyzed with
three lengths of mixing zones: 1} typical 500 ft long mixing zone, 2) a
mixing zone limited to 300 ft, and 3) a mixing zone limited to 200 ft long.
The shorter mixing zones address situations where a mixing zone may
overlap the zone of isolation surounding a potable water well or extend
unnecessarily onto neighboring property, as is the case on Lots 83, 84, 91,
93, 94 and 99 located along the north boundary of the subdivision. The
300 ft or 200 ft long mixing zone limits encroachment into neighboring
property. Due to the size of each lot and general layout of improvements
on the lot, drainfield mixing zones in general do not overiap the 100 ft
radius zone of protection around a proposed well along the groundwater
gradient for over 500 ft. in addition, due to the sparseness and proximity
of surrounding development, low density of proposed development on
this subdivision and direction of calculated flow direction, existing
drainfields are located on neighboring properties such that their mixing
zones do not overlap proposed drainfields or 100 ft radius zones of
protection around proposed wells. Therefore, the NSA calculation sheets
described above estimate the cumulative nitrates concentrations
resulting from worst case alignments.

The hydraulic conductivity (K) of the groundwater aquifer was
determined by plugging the required data from two pump tests
conducted on wells on Lots 50 and 19 into the following equations for an
unconfined aquifer: T=33.6[Q/(ho - h)]%¢7 and K=T/b. The wells are
constructed with open bottom casing and no perforations or screens. An
average K value of 164.7 ft/day was calculated [refer to attached
calculation sheet). The average K value calculated is used in the NSA
model.

The hydraulic gradient (i) and flow direction of the groundwater table
under laying this area were determined to be 0.0126 ft/ft to the north
northeast by using the three point solution for 5 wells located as shown
approximately on the attached copy of the USGS Pray quadrangle map.,
and plotted accurately according to survey data on the attached plot
map. The five wells used are identified as Paradise Found well on Tract B-
2, Pray vacant monitoring well, and the 3 test wells drilled on this property.
The data from the five wells allowed calculation of three combinations of
graphic solutions, which were averaged to amive at the gradient and
flow direction used in the NSA (refer to attached calculation sheets). The
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5.4.

5.5.

5.6.

5.7.

58.

59.

horizontal and vertical locations of all five wells were surveyed by GPS,
and the SWLs were measured between 11:00 and 14:00 on June 22, 2006.
The distances between these wells are approximately 4800 ft,

A typical mixing zone length of 500 ft is used for the new drainfields based
on lot size being greater than 2 acres and subdivision size being greater
than 10 acres. Where shorter mixing zone lengths are specified, the
length is shown on the Water and Sanitation Site Layout Map.

The NSA spread sheets which calculate nitrates concentrations at the
bottom of 500 ft long, 300 ft long and 200 ft long mixing zones for a 75 ft
long generic drainfield that serves 2 residences predicts concentrations of
0.96 ppm, 1.10 ppm and 1.20 ppm, respectively. The cumulative nitrates
concentration at the bottom of a 500 ft long mixing zone due to 8
drainfields {with the 8 drainfields serving 2 residences each) aligned over
a distance of 3890 ft, and each assumed to be 85 ft iong or shorter due to
orientation is 3.23 ppm. The cumulative nitrates concentration at the
bottom of a 200 ft long mixing zone due to 5 drainfields (with all 5 serving
only 1 residence each) aligned over a distance of 1980 #t, and four
assumed to be 20 ft long due to orientation, is 2.25 ppm.

The nitrates concentrations measured in a waler sample taken from test
wells 1 and 3 (well log attached) shows background nitrates
concentrations of 0.44 ppm and 0.15 ppm, respectively. Refer to
attached lab reports. A value of 0.44 ppm was used in NSA.

A nitrates concentration of 50 ppm is used for drainfield effluent in
accordance with DEQ guidelines for nitrates sensitivity analysis {(NSA).
The results of the NSA described herein, documented on the attached
calculation sheet and shown on the Site Layout Map predict nitrates
concentrations less than the maximum value of 5.0 ppm allowed for
drainfield effluent without secondary treatment. Based on these results,
the Engineer concludes that the drainfields proposed for this subdivision
will result in a non-significant impact on the groundwater in the area.
Phosphorus break-through calculations were prepared to predict impact
of drainfields described above.

Eight drainfields with each serving 2 residences were assumed to be
located 3900 ft from surface water (as measured along calculated flow

direction) and the dimensions of the generic drainfield modeled were 85

ft long {perpendicular to flow) by 25 ft wide {parallel to flow). The
location of down gradient surface water was conservatively assumed
based on the distance from drainfield 1 to drainfield 8 in this assumed
alignment, which is not the actual location of surface water. The result
calculated for this scenario predicts time to break through of 59 years.
Five drainfields with each serving 1 residence were assumed to be
located 2000 ft from surface water (as measured along calculated flow
direction) and the dimensions of the generic drainfield modeled were
assumed at 20 ft wide (perpendicular to flow) by 75 ft long (parallel to
flow). The location of down gradient surface water was conservatively
assumed based on the distance from drainfield 1 to drainfield 5 in this
assumed alignment, which is not the actual location of surface water.
The result calculated for this scenario predicts time to break through of 50
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years.

Two additional calculations were prepared: One for a single family
drainfield 85 ft long (parallel to surface water) by 18 ft wide, and located
100 ft from surface water. Breakthrough time is calculated at 51 years.
The second for a drainfield with dimensions 90 ft long by 30 ft wide serving
two residences located 250 ft from surface water. Breakthrough time is
calculated at 51 years. This calculation shows that an alignment of
typical drainfield serving 2 residences each and positioned at least 250 ft
apart on average will exceed the minimum time to breakthrough.

These times to break through exceed or are equal to the minimum time
of 50 years.

Description of Proposed Sewage Treatment Systems

6.1.  One standard septic tank and drainfield system shall be designed for
each lot in this subdivision. The new septic systems shall be designed,
permitted, constructed and approved in accordance with Park County
Health Department regulations and Department Circular DEQ 4, 2004
Edition. The drainfields are located to allow gravity flow from the septic
tank to the drainfield.

6.2. The drainfield shall be constructed using non-pressurized 4" diameter
perforated pipe. Each drainfield shall be sized according to the soil
description as required by Department Circular DEQ 4, 2004 Edition. The
drainfields are sized as described in the Observations and Conclusions
section at the end of the attached soil description log entitled
“Description of Soil Profiles Encountered in Inspection Pits”. Nominal
depth of all drainfield trenches should be approximately 24". On lots
where a residence and guest house will be constructed, one drainfield
sized to provide the required absorption area for each residence shall be
constructed. As a viable alternative, two separate drainfields of
adequate absorption area can be located immediately adjacent to
each other so as to meet the specified drainfield layout.

6.3. The proposed location of the drainfield and 100% drainfield replacement
area intended to serve each lot is shown on the attached Site Layout
Map.

6.4. Construction equipment not needed to construct the system should be
kept off the area to be utiized for the drainfield trench system to prevent
undesirable compaction of the soils.

6.5. An existing septic system serves the old stone house homestead located
on Lot 13. A septic system permit dated 8/14/1974 was found in the
records of the PCHD for the residence of this lot. The location of system,
shown on the Site Layout Map, was visually inspected by Engineer and
appears to be functioning hydraulically properly. However, with no one
occupying the house some years, hydraulic functioning of the existing
system could not be confirmed.

Description of Individual Potable Water System to Serve New Residence

7.1. One new well is proposed to be constructed on each new lot at
approximately the location shown on the Site Layout Map to serve the
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7.2.

7.3.

7.4.

7.5.

single family residence planned to be on every lot and a guest house
allowed on most lots. Construction of these wells will use materials and
methods in accordance with current DNRC regulations for water wells.

A well serving one residence must produce a minimum sustained yield of
10 gpm for 1 hour of continuous pumping. 6 gpm for 2 hours or 4 gpm for
4 hours of continuous pumping. A well serving two residences must
produce a minimum sustained vield of 15 gpm for 1 hour of contfinuous
pumping or 10 gpm for 2 hours of continuous pumping. The GWIC
database reports over 75 well logs in Sections 13, 14, 23, 26, 24, 25 and 35
T. 5§ R. 8E which produce adequate yields to exceed the minimum
requirements (refer to attached GWIC summary sheets 1 through 5 of 5}.
In addition, an analysis of two pump tests conducted by the Engineer in
2005 from wells drilled on this subdivision property is presented in the
Summary / Conclusions section of the pump test log for these tests. A
pump test was conducted by the Engineer in 2004 from a well drilled on
Tract B-2 of Paradise Found. Two separate tests were conducted by
MBMG and the developer of Yellowstone Trails Ranch is 2003. Both these
subdivisions are contiguous to the east of this property. Continuous yieids
of greater than 100 gpm for periods greater than 19 hours were
discharged during these five well tests. Copies of the test reports are
provided. These results indicate that there is reasonable potential of
driling a well on these 99 lots near the locations indicated on the Site
Layout Map which will yield adequate water to serve the single family
residence, guest house and some landscape irrigation on each lot. In
the event that a proposed well does not produce the required flow,
adequate cistern volume must be installed to develop the maximum
capacity of the well to meet the requirements of the domestic demands.
To ensure the continued quality of the well water, activities and
improvements within a radius of 100 ft around each well head will be
restricted to prohibit those which may have a significant potential of
contaminating the groundwater, such as drainfields, underground
storage tanks containing fuel or hazardous substances, and significant
numbers of confined livestock, such as a feed lot.

Following the completion of the new well construction and prior to
placing the water system into service, the entire system, including the well
and connected supply piping should be disinfected in accordance with
Section 8.0, "Well and Water Piping Disinfection Procedure”. After the
disinfection is complete and the entire system has been thoroughly
flushed, the water should be tested for bacteriological contamination by
a state approved laboratory. Acceptable test results should be received
before the system is put into service.

A water samples collected from test wells #1 and #3 on this property, and
tested for specific conductance report values of 283 umhos and 339
umhos, respectively, which indicate class 1 groundwater. Copies of lab
test results are provided.
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Well and Water Piping Disinfection Procedure

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

89.

8.10.

The wells and water lines should be disinfected following the guidelines of
AWWA Standard Cé51 and as described below.

A sufficient volume of concentrated chlorine solution shall be poured into
the well to produce an initial minimum chlorine concentration of over 50
ppm in the well casing.

The well pump should be turned on after adding the chlorine and run
until the chlorine concentration of at least 50 ppm is measured at every
service riser and plumbing fixture connected to the system. The pump
must be shut off after this is achieved.

An additional quantity of concentrated chlorine solution should be
poured into the well casing to bring the chiorine concentration in the well
to at least 50 ppm. The chlorine shall remain in the system for a period of
24 hr.

After 24 hr, water samples should be taken at the pump control room and
other locations throughout the system and tested for chlorine residual.
The chlorine residual concentration shall be at least 10 ppm. The results
of the tests shall be recorded.

The well pump should be used to fiush the water system until the chlorine
residual at all service risers is less than 2 ppm.

The water should also be tested to ensure that no oftensive odor exists
due to chlorine reactions or excess chlorine residual.

Water samples should be taken from two separate points in the system
and tested by a MDEQ approved testing laboratory for coliform bacteria.
The disinfection procedure shall be repeated until bacterial counts are
below levels acceptable to the water laboratory and the water is
satisfactory tor drinking.

The system should not be placed into service until the satisfactory
bacterial results have been confimed by the MDEQ approved testing
lab.

Erosion Control, Reclamation and Control of Noxlous Weeds

9.1.

9.2

9.3.

Reclamation activities shall be conducted in accordance with Park
County Subdivision Regulations and these specifications.

Adequate measures shall be implemented to control erosion from
disturbed areas and topsoail stockpiles, reciaim the disturbed areas of the
site with topsoil and grass, and control the growth and spread of noxious
and unsightly weeds. These measures shall include stripping and stock
piling topsoil from areas to be disturbed by cutting and filing operations
for future use in reclamation, placing barriers along the lower perimeter
of a disturbed areq, as required by site conditions to reduce sediment
transport, preparing the surface and respreading topsoil over disturbed
areas, and seeding disturbed areas with the comrect blend of grass seed.
Existing trees and other vegetation shall be preserved where possible.
Disturbance of the natural ground cover due to construction activities
should be confined to within the areas immediafely associated with that
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construction in order to prevent unnecessary disturbance outside these
areaqs.

10. Stormwater Runoff Control Provisions

10.1. The stormwater drainage and potential for stormwater runoff have been
evaluated in accordance with ARM 17.36.310 {2} and Circular DEQ 8.
Refer to stormwater analysis map for this magjor subdivision.

10.1.1.
10.1.2.
10.1.3.

The attached 2 spread sheets entitled “Yellowstone River Ranch
Estates Major Subdivision” document the results of a stormwater
analysis for typical residential development on a lot and stormwater
runoff from a typical 1000 ft length of subdivision road with 24 ft
driving surface and 2 ft wide shoulders between drainage ditches.
Because the development on each lot is assumed to be equal,
including length and area of driveway, the volume of excess
stormwater will be identical regardless of the size of the lots. The
calcuiations predict a total volume of 106 cu. ft. must be detained
on each lot, and 463 cu. ft. must be detained from each 1000 ft of
gravel subdivision road.

The total area of this 99 lot major subdivision is 1158 acres. Minimum
and maximum lot sizes are 3.0 acres and 45.5 acres, respectively.
Each lot is accessed directly off of a private gravel surfaced
subdivision road. A gravel driveway will be constructed to the single
family residence and guest house on the lot. The natural ground
slope over most of this property varies between <1% and
approximately 8%. Some of the designated building envelopes for
one single family residence on river front lots (no guest house
allowed on these lots with designated building envelopes} occupy
terrain with surface stopes up to 25%. The total area of unvegetated
disturbance on any lot, including road surfaces, road cut and fill
slopes, roofs, and driveways, is estimated to be less than 10%.

Drainage structures in the form of drainage ditches along subdivision
access roads and each residential driveway shall be constructed.
Where temain allows on gentle ground slopes, drainage ditches
shoutd be constructed along both sides of driving surfaces, and the
driving surface shaill be crowned at the centerline of road. On side
slopes, driving surfaces should be sloped inboard toward the cut
slope and drainage ditches constructed into the inside edge.
Where a driveway approaches the subdivision road, ditches shall be
provided along both sides of the driveway. Ditches should be 2 ft
wide at the top by approximately 1 ft deep in the center with
bottoms sloping up to blend into the driving surface and natural
ground surface.

Compacted earth dikes shail be placed across ditches at intervals
determined by the grade of the driving surface, and no greater than
100 ft intervals where a road or driveway has a grade. Dikes must
also be placed near the driveway intersection with the subdivision
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road to detain stormwater runoff. Compacted earth dikes shail be
placed within each drainage ditch to provide storage volume for at
least 50 cu. ft of stormwater per 100 ft of length. Thereby, ditches
properly constructed and maintained along roads and driveways
will detain excess stormwater runoff.

10.1.4. Berms shall be constructed along the lower edge of landscaped
areas around residence and guest house in positions to detain
stormwater runoff without frapping water against the perimeter of
the residence. Each berm shall be at least 1 ft high by atleast 40 ft
long blended into the finish contours of the ground. Each berm shall
be capable of detaining a volume of at least 100 cu. ft of
stormwater. A berm constructed to these dimensions on ground
with slope of up to 4% is estimated to detain at least 300 cu. ft of
stormwater.

10.1.5. The potential for erosion and sediment transport by stormwater
runoff within the subdivision is low. Due to the substantial surface
vegetation over this property, the ground surface is stable, no active
drainage courses cross this property, and no signs of erosion exist.
After the stormwater detention measures described in paragraphs
10.1.3 and .4, and specified on the stormwater drainage analysis
map and Water and Sanitation Site Layout Map are in place, all
disturbed areas are reclamed in accordance with Section 9.0, and
the surface vegetation is re-established, the historical {pre-
development) amount of storm water runoff from the tots will not be
increased.

10.1.6. The subdivision layout including driveway construction and locations
of residences will not aiter pre-development stormwater flow
patterns.

10.1.7. Enclosed with this Engineer’s Report is a copy of a portion of the Pray
quadrangle USGS topo map of this area with contour intervals of 20
ft to show existing drainage patterns.

10.2. A stormwater evaluation has been prepared to predict volume of
stormwater runoff from the development on each lot, including driveway
to the residence on the lot, gravel turn around at the residence, paved
areas and building roofs, and lawn and landscaped area. Copy of the
spread sheet is attached. A volume of 106 c.f. of excess stormwater
runoff must be detained on each lot. Therefore, notes have been placed
on the site layout map to specify ditches along at least one side of a
driveway, with dikes constructed at intervals not to exceed 100 ft in those
difches. in addition, construction of a berm atleast 1 ft high by 40 ft long
along the lower side of new development has been specified. Where all
stormwater runoff from the developed areas on a lot cannot be
captured in one location, additional detention berms should be
constructed. These measures are estimated to detain a larger volume of
stormwater than the excess volume predicted by the spread sheet
analysis.
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A second stormwater evaluation has been prepared to predict volume of
stormwater runoff from a generic 1000 LF length of gravel road serving the
subdivision. A copy of the spread sheet is attached. Where surface
terrain allows, a volume of 44.3 c.f. of stormwater must be detained
uniformly within the road-side drainage ditches along each 100 LF of
road. Where surface terrain is steeper than 5%, adequately sized
detention areas away from the roads shall be designated to detain
excess stormwater. The gravel access roads to serve this property will run
nearly level with gentle grades not exceeding 5% over the maijority of the
property. These roads shall be constructed to meet County subdivision
standards, and ditches to meet stormwater detention requirements must
be constructed as follows:

Average Road grade Req'd max on-center Vol. Detained per 100 ft
over length spacing of dikes length of roadway
< 1% 200 ft 100 cu. ft
<2% 100 ft S0 cu. fi
<3% 20 ft S0 cu. ft
< 4% 50 ft 50 cu. ft
<5% 50 ft 40 cu. ft

Therefore, notes have been placed on the water and sanitation site
layout map to specify that ditches shall be constructed along both sides
of all subdivision access roads, and dikes constructed within the ditches
as follows:

at intervals not to exceed 200 ft where road grade is not steeper than 1%;
at intervals not to exceed 100 ft where road grade is not steeper than 2%;
at intervals not to exceed 90 ft where road grade is not steeper than 3%;
and at intervals not to exceed 50 ft where road grade is not steeper than
5%. These measures are estimated to detain a larger volume of
stormwater than the excess volume predicted by the spread sheet
anatysis.
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loam or silty sandy loam soil condlifions:
Lots 14, 15, 30, 47, 61, 66,79, 82, 84, 91 and 93.

Required drainfield size must be estimated on lots on which no soil
inspection pit was excavated. Although no clear pattern of soil
conditions is apparent from the soil inspection pits excavated on this
property, reasonably conservative assumptions can be used.

Drainfields requiring 500 sf of absorption area with sand lined trenches
for each 3 bedroom residence or guest house on the lot are assigned
to Lots 56, 57, 58, 71, 73,75 and 97.

Drainfields requiring 600 sf of absorption area for each 3 bedroom
residence or guest house on the lot are assigned to Lots 21, 23, 24, 28,
37. 39, 40, 42, 43, 46, 50, 51, 583, 63, 64, 65, 67, 69, 78, 86, 88, 89, 90, 95
and 96.

Drainfields requiring 750 sf of absorption area for each 3 bedroom
residence or guest house on the lot are assigned to Lots 80, 81, 83, 92
and 94.

The entire area of each proposed drainfield and 100% replacement
should perc at an average rate as identified by the soil descriptions
identified or conservatively assumed on each lot.

Due to limitations imposed by terain, proximity to the Yellowstone River
and lot size, the following river front lots are entitled to construct one
primary residence within applicable restrictions being imposed by the
Developer and Land Owner, but may not have a guest house:

Lot 44, 47, 48, 51, 52, 53,77, 78, 79, 80, 81, 82 and 83.

This restriction of not allowing a guest house on these lots supersedes
any reference to a guest house in the above drainfield sizing sections
in which the lot numbers are included.
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Summary/Conclusion:

Test Well #1 was drilled on Lot 19 to a total depth of 300 ft, and static water level
(SWL) was measured at 195.04 ft below top of casing immediately before
commencing pumping. An existing well which servers the stone house is
located 5465 ft to the east of Well #1 on Lot 13. This well was used to monitor the
drawdown of static level on the groundwater aquifer during the pump test of
Well #1. The SWLin this well was measured at 175.65 ft below top of cap
immediately before pump test of Well #1 began. Static water level in Test Well
#2 was also monitored during this test.

Test well #3 was drilled to a total depth of 300 ft on Lot 50 4,450 ft to the north of
Test Well #1. Static water level was measured at 202.646 ft below top of casing
immediately before commencing pumping. Test Well #2 was drilled 1035 ft fo
the southeast of Well #3 on Lot 56 for the purpose of monitoring the affect on
groundwater aquifer static level during pumping of Test Well #3. The static
water level was measured in this well at 199.76 ft thirty minutes prior to starting
the test. The SWL was also monitored in Test Well #2 during the test pumping of
Well #1. These four wells are plotted on the attached site layout map and on
the map used to calculate groundwater gradient and flow direction.

A 6 inch nominal 10 horsepower 3 submersible pump was set at a depth of
approximately 286 ft in the test well for the test. Water samples collected from
the test wells during pumping and anaiyzed for nitrates concentration and
specific conductance produced results of 0.44 ppm and 0.15 ppm nitrates in
Wells 1 and 3, respectively, and 283 umhos/cm and 283 umhos/cm specific
conductance in Wells 1 and 3, respectively. These results show the groundwater
in these wells to be class 1.

During the pump test of Test Well #1 (as documented in the attached Test Log
#2), PWL in the test well initially dropped 63.79 ft at start of pumping at 110 gpm,
dropped 0.95 ft over the first 5 min. of pumping, dropped an additional 17.90 ft
when pumping rate was increased by 19 gpm to 129 gpm, dropped 0.95 ft
steadily over the next 3 hr-5 min., and then gradually and steadily dropped 0.27
ft over the next 21 hr-7 min. unti pumping was terminated. The water level in
Test Well #1 reached a maximum drawdown of 278.90 ft below top of casing
due to constant pumping at a rate of 129 gpm over the 24 hour test. PWL
returned to 0.89 ft below initial SWL of 195.04 [measured immediately prior to
test) in 10 min., recovered to 0.68 ft below initial static level within 15 minutes of
termination of pumping, and to 0.32 ft below initial SWL within 100 minutes. PWL
rose another 0.05 ft over the next 12 hrs. Most of the 83.86 ft of drawdown in the
casing of the test well is a result of inefficiencies in the construction of a 6 inch
open bottom steel casing delivering 129 gpm. As of 21:30 (12 hours after this last
measurement) SWL had come up oniy an additional 0.05 ft. The existing Stone
House well, located 565 ft east of Test Well #1, was monitored for change in
static water level during pumping. The maximum drawdown in static water level
in the monitoring well was measured at 0.45 ft. However, these SWis were not
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corrected for barometric pressure, therefore small changes in water level could
occur due to changes in atmospheric pressure.

During the pump test of Test Well #3 (as documented in the attached Test Log
#1). pumping water level {PWL} in the test well initially dropped 65.78 ft at start of
pumping at 115 gpm, dropped an additional 4.25 ft when pumping rate was
increased to 135 gpm, held stable with small fluctuation for 1 hr-50 minutes,
dropped 0.82 ft over the next 30 min., and then gradually and steadily dropped
0.69 ft over the next 21 hr-27 min. until pumping was terminated. The water level
in Test Well #3 reached a maximum drawdown of 274.06 ft below top of casing
due to constant pumping at a rate of 138 gpm over the 24 hour test. PWL
retfurned to 0.24 ft below SWL of 202.66 (measured immediately prior to test) in 4
min., recovered to 0.19 ft below initial static level within 11 minutes of termination
of pumping, and to 0.14 ft below initial SWL within 40 minutes. Most of the 71.40
ft of drawdown in the casing of the test well is a result of inefficiencies in the
construction of a 6 inch open bottom stee! casing delivering 138 gpm. As of
06:55 Sunday morning {20 hours after this last measurement) SWL had come up
only an additional 0.04 ft. Test Well #2 located 1035 ft southeast of Test Well #3
was monitored for change in static water level during pumping. The SWLin the
observation well showed no effect as the SWL remained constant. The SWL in
this well did not show measurable drop beyond what could have been
produced by changes in atmospheric barometric pressure.

The responses of the test wells and monitoring wells during pumping were stable
and the data collected during the pump tests are viable to verify the adequacy
of the underlying aquiter to supply potable water to the residences in
Yellowstone River Ranch Estates major subdivision, and to calculate hydraulic
conductivity on the groundwater aquiter.

The hydraulic conductivity (k) of this aquifer is calculated using Fetter equations
for an unconfined gravel aquifer: T=33.6[Q/(ho - h)]°¢? and K =T/b. A
discharge rate (Q) of 129 gpm for Test Well #1 and 138 gpm for Test wWell #3
(converted to cf/day by multiplying gpm by 192.49), a drawdown {ho - h} of
83.86 ft for Test Well #1 and 71.40 ft for Test Well #3, and an aquifer thickness (b)
of 10 ft for both wells based on the open bottom steel casings {which attempts
to address inefficiencies of moving 130 gpm past a 6 inch nominal pump motor
in a 6 inch casing) are plugged into the equations. The calculated values of k
indicate that groundwater is moving through the aquifer at 152 ft per day for
Test Well #1 and 177 ft/day for Test Well #3, which are reasonably similarin
value, and produce an average value of 165 ft/day.

Partial penetration of the aquifer and inefficiencies of pumping 100+ gpm from
an open bottom 6 inch well affect analysis results. The minimum width of the
property is 3000 ft, and the length is 12,000 ft. Records from a petroleum
exploration test well drilled approximately 5 miles to the northeast of this site
(MPC1984) indicate an aquifer saturated thickness of approximately 650 ft at
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that location. Based on previous geophysical work in the area (Wu, 1995}, 400 ft
is a reasonable estimate for saturated aquifer thickness.

Total volumes of approximately 185,700 galions of water from Test Well #1 and
198,700 gallons from Test Well #3 were discharged from the underlying aquifer in
two 24+ hour pump tests without significant drawdown in either test well or
associated monitoring well. This is a total of 384,400 gallons discharged from the
groundwater aquifer underlying this property over a period of 72 hours.
Assuming 99 single family residences occupied full time and 51 guest houses
occupied part time through the year, 150 residences will be drawing water from
wells distributed uniformly over more than 1100 acres. Assuming a domestic
water use of 400 gallons per day per residence continuously every day by all
residences in the subdivision, a total of 60,000 gallons of water wilt be withdrawn
from the aquifer per day. At this rate, 6.4 days (or 154 hours) would be required
to withdraw a volume of water equal to the volume discharged from two wells
in the aquifer during the two 24 hour pump tests which occurred over 72 hours.

During the growing season of approximately 6 months per year, an additional
volume of water will be withdrawn for irrigating lawn and landscape plants.
Assuming that each residence (permanent and guest house) is surrounded by
10,000 sf of lawn and landscaping and that irrigation water is applied at an
average rate of 1.25inches per week over the entire area, an average daily
volume of 2230 gallons of ground water per lot (1113 gallons per residence) will
be withdrawn for irrigation. Assuming all homes and guest houses irrigate at this
level, the 150 residences in the subdivision would pump a total average daily
volume of 167,000 gallons.

For purposes of comparison, the combined total daily volume of water pumped
per residence for domestic and irrigation purposes, as described above, would
result in a total annual volume of 346,340 gallons per year per residence. This is

a volume of 1.06 acre-ft per year. This volume pumped from a well serving one
residence on alotis less than 11% of the maximum volume an individual well
can discharge per year without the requirement of obtaining a water right under
Montana state law. On lots where one residence and one guest house are
constructed, the volume pumped is approximately 21% of the maximum volume
a well can discharge per year without the requirement of obtaining a water
right under Montana state law.

The drawdown and recovery of SWLs in the test wells and monitoring wells,
sustained pumping rates for 24 continuous hours, total volume of water pumped
and estimated total saturated depth of the aquifer in this area combine to show
this aquifer has significant reserve capacity to handle the residences in this
subdivision. In addition, results of water guality testing on samples obtained from
wells on this property show the quality of groundwater is high.
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Calculation of Hydraulic Conductivity
by Fetters Equation
(k = ft/day)
Yellowstone River Ranch Estates Major Subdivision

Well ID  Well Yield Well Yield Static level Pump leve Drawdown Aqu depth Conductiv

Q (gpm) Q (cfiday) h(ft) ho (ft) (ft) b (ft) k (ft/day}
Test Well 1 129.0 24,834 195.04  278.90 83.86 10.0 152.14
Test Well 3 138.0 26,566 20266  274.06 71.40 10.0 177.28
Average K value 164.71
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LABORATORY ANALYTICAL REPORT

Report Date: 08/03/05
Collection Date: 07/23/05 10:05

Date Received: 07/29/05

Matrix: Aqueous

)ent: Octagon Consulting Engineers
s toject: Yellowstone River Ranch

Lab ID: B05072070-001
Client Sample ID: YRR Test Well #3

MCL/

Analyses Result  Units Qual RL QCIL.  Method Analysis Date / By
PHYSICAL PROPERTIES
Conductivity 339 umhos/cm 1 A2510B 08/01/05 08:50 / ged
NUTRIENTS
Nitrogen, Nitrate+Nitrite as N 0.15 mglL 0.05 E353.2 08/02/05 12:23 / bls
f
~ ~gort RL - Analyte reporting limit. MCL - Maximum contaminant level.

nitions:  QCL - Quality control limit. NO - Not detected at the reporting limit.



One Page Site Report -- G\g Page 1 of 1

STONE. HouSE W/ELL

Montana Bureau of Mines and Geology Plot this site on a topographic map

Ground-Water Information Center Site Report
WEETER BRUCE AND DIANE

)

Location Information

GWIC Id: 36914 Source of Data: LOG
Location (TRS}): 055 08E 26 DBB Latitude (dd): 45.3721
County (MT): PARK Longitude {dd): -110.7005
DNRC Water Right: C007471-00 Geomethod: TRS-TWN
PWS Id: Datum: NAD27
Block: Altitude (feet):
Lot: Certificate of Survey:
Addition: Type of Site: WELL
Well Construction and Performance Data
Total Depth (ft): 192.00 How Drilled: CABLE

Static Water Level {ft):

157.00

Driller's Name:

VAN DYKEN

Pumping Water Level (ft): 184.00 Driller License: WWC1
Yield (gpm): 15.00 Completion Date {(m/d/y): 8/2/1974
Test Type: BAILER Special Conditicns:
Test Duration; 2.00 Is Well Flowing?:

Drill Stem Setting {ft);
Recovery Water Level (ft):
Recovery Time (hrs):

Shut-In Pressure:
Geology/Aquifer:
Well/Water Use:

112DRFT
DOMESTIC

! STOCKWATER
Well Notes:

Hole Diameter Information Casing Information!
From| To [Diameter wall |Pressure|

0.0l192.0 6.0 From| To |Dia|Thickness| Rating |Joint] Type

0.0]192.0} 6.0 l STEEL,
Annular Seal Information Co_mg‘ etion Information®
# of Size of
No Seal Records currently in GWIC. From| To |Dia|Openings|Openings| Description
192.0]192.0] 6.0 |oPEN BOTTOM *

Lithology Information

From| To
0.0{ 11.0JBOULDERS
11.0] 37.0JCLAYBOUND GRAVELS
37.0] 41.0fCLAY
41.0]184.0|CLAYBOUND GRAVELS. WET AT 186'
184.0]192.0JCLEANER GRAVELS. WATER

Description

L. All diameters reported are inside diameter of the casing.

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geolegy at the time and date of the retrieval.
The information is consldered unpublished and ts subject to correction and review on a dally basis. The Bureau warmants the accurate
transmission of the data to the orlginat end user. Retransmission of the data to other users is discouraged and the Bureau daims no
responsibllity if the material is retransmitted. Note: non-reported casing, completion, and litholegic records may exist in paper files at GWIC.

http://mbmggwic.mtech.edw/oldata/opSite.asp?gwic_id=36914&agency=mbmg&session=... 5/23/2005



QAONTANA WELL LOG REQRT

mmmu-ma-wMmmmmmuuomﬁmddmmmmmwmwm

Form No. 663 R2-08

the amount of water encountered.

Wel IDF 927

ring Walsr Rights bhwﬂlmsmp«ulblmyand bnotwoompﬂslnd byhﬁhudlhlsnport.
log information s stored in the Groundwater Information Center at the Montana Bureau of Mines and Geology (Butte) and water right information is

swied In the Water Rights Bureau records (Helena).

For fielda that are not applicable, enter NA. Optional flelds have a grayed background. Record additional information in the REMARKS section.

1. WELL OWNER:
Name Yellowstone River Ranch, LLC

MAILING ADDRESS 104 W, Superior St. _
Dujuth, MN 55802 =~

2. WELL LOCATION: List % from smallest to |argest
SE % _NE % NE ¥ SW % Secton 28

Test - 1 hout mmnmum
Drawdown is the smount water level i lowered below static level.
All depth measursments shall be from the top of the well casing.
Time of recovery is houre/minutes since pumping stopped.

Air test®

50 gpm with drill stem eet at 295 ftfor _ 2.5 hours
Time of recovery 1 hr, bre/min. Recovery water level 198 ft

OR Baller test*

T B8 NS Range gE EM Couty Park gpm with . of drawdown after hours
Lot . TracyBik _ Subdivision Neme Time of recovery hra/min Recovery water lovel ft
Wal Address -
ars Y- DNO OR Pumg tast®
Latce 0523381 Lot 5024098 20 0 ”b:mm ﬂnddmm hre pumping
gPm pump pu
Esror #a reported by GPS locator ( & fest) 16 Tom ot rewdirin. R ater loval N
Horlzontal datum  [XINADZ?  [JWGSB4 ™ -
OR Flowing Artesian”
3. PROPOSED USE: [Joomestic [stock [irrigation gom for hous
LlPubkc Water Supply  [IMonitoring Well  (X]Other Test Wali #1 Fiow controlled by -
4. TYPE OF WORK: “During the well tast the dlac—h—nrgo rate shall be as uniform as possible. This rate may or may
' . L o not be the sustatnable yield of the well. Sustainabla yleld doea not include the resaver of the
[XINew wal  []Deapen existing well [ Abandon existing wel well casing.
Method: [ |Cable XIR Cther:
[Jcate XRotary L] 7. WELL LOG:
5. WELL CONSTRUCTION DETAIL: Depth, Feet Material.
Borehole: colorirock and type/descriptor (exemple: blue/shala/hard,
Dia § in. from 0 ftto aoe f From Te of browrvgraveliwater, or brown/sand/heaving)
Dia in. from ft to ft 0 2 | Soft clays & gravel
r’- in. from ft o fr. 2 6 | Dry loomy clay & some grave|
ing: ., | 6 | 105 | Sand, gravel & boulders; clay lenses o
Steel: Walltuckness 250 [ |Threaded 1K, Welded 105 124 | Heavy orange clays & gravel
g' & infom ﬁﬁ_:l.i__“ ‘° _ﬁﬁzaLﬂ 124 220 | Sand, gravel & cobbles - sore clay
" in. from 220 | 270 | Ceme claybound gravels & cobbles
Plastic: Pressure Rating be. [IThreaded [ ]Welded 270 | 300 | Sand, gravel & boulders
Dia. in. from ft o ft R Dride 8h d
P Pipe: . e Shoe Use
Type of parforator used
Size of parforstions/elots in. by in
no. of perforationa/alote from ft © ft.
no. of perforations/siots. from R ft
Screens: [ Yes [XINo
Material
Dia. it size from ft o f
Cia. Siot size from ft to ft
Gravel Packed: [ JYes [XINo
Size of gravel
Gravel placed from ft to ft
Packer: [lYes [XINo C]ADDITIONAL SHEETS ATTACHED
Tyve Depthy(s) 8. DATE WELL COMPLETED: 5/23/2005
Orout: Material used RBentonite 9. REMARKS:
Depth from g fito 20+ ft OR []Continuous feed

6. WELL TEST DATA:
A well teat is required for ali wells. (Ses deta?s on wall log report cover. )

X  Static water level 196 . beiow top of casing or

10 DRILLER/CONTRACTOR'S CERTIFICATION:

All work performed end reported in this well log is in compliance with the
Mortena wall construction stendards. This report ks true to the best of iy
knowledge.

Name, firm, or corporation {print)

O Closedin arusian presaure pei. Co
" was tet flow measured: Address - 715
wioket/stopwatich, welr, flurme, flowmeter, etc _B_mmmh_
rellowstons groundwater closure ares only - Water Tempersts ~~~~~~~~~~ °F Sigrature
'/s—-"’
D AQUIFER TEST DATA FORMATTACHED Date no. 361/074
A MBMG ID#

Montana DNRC P.O. BOX 201601 HELENA, MT 59620-1601 444-6610




quONTANA WELL LOG REgRT

TrhlogropommucwlﬂuouloumdMornmwoldiuandwmuﬂnoﬂldnlracudofwkmﬂrhmbmhohmdcuhgmdmbu

Form No. 803 R2-9¢

the amount of water encountered.

Well IDE 928

ulring Water Rights hlhllnllc mmlblﬂ!yuﬂbnotmplhhod byilulllhg oﬂhbrupcm.
log information is stored in the Groundwater information Centar at the Montana Bureau of Mines and Gedlogy (Butte) and water right information s

wuifed in the Water Rights Bureau records (Helena).

For fields that are not applicable, enter NA. Optional flelds have a grayed background. Record additional information in the REMARKS section.

1. WELL OWNER:
Nsme Yeliowstone River Ranch, LLC
MAILING ADDRESS M
Duluth, MN §5802 _
2. WELL LOCATION: List % from smallest to largest
NW % 8SW % SW % SE Y Secton 23
Township §8 NS  Range gF EW  Courty Park

Lat . TractBk Subdivision Name
Wall Address
6Ps  [Xvea Mo

lathde 0523448 = longhude 5005246 ==
Error as reporind by GPS locator  + fest) 18

Horizortal datem  INADZ? (JwWGES4
3. PROPOSED USE: [ Domestic [ stock [irrigation
[(JPublic Water Supply [_IMonitoring Wett  (X]Other: Tagt Well #2

4. TYPE OF WORK:

Test - 1 hour minimum
Drirwciown ts the armount water level is lowered below static level.
All depth measuremants shall be from the top of the well casing
Time of recovery is hoursiminutes since pumping stopped.

Air test”

45 gpm with drill stem sat at 275 ftfor {8 hours
Time of recovery 1 hr, hrs/min. Recovery water level 201 ft.

OR Balier test*

gpm with ft. of drewdown after hours

Time of recovery fre/min. Recovery water level ft
OR Pump test"

Dapth pump set for best ft

gpmpmnpranmﬂ'n  Rofdrewdownafter hrs pumping

Timdm-y " hre/min Rmymlmol—fl

OR Fiowing Artealan*
gpm for hours

Flow controlled by
"During the wall tast the discharge rate shall ba 23 uniform as pessible. This rele may of may
not be the sustainable yiekd of the well. Sustainable yleld does not include the resevoir of the

[{Newwell [ ]Deepen existing well [Jabandon existing well well casing,
Mathod: [JCable [XIR Other:
- (KRotary L] 7. WELL LOG:
5. WELL CONSTRUCTION DETAIL: Depth, Feet Material

Borshole: colorfrack and type/descriptor (xample: blue/shakvhard,
Dia. §_in. from [ L) 279.5 Tt From To or brown/gravelwater, o browr/sand/heaving)
Da. in. from f to r 0 Sand. gravel, cobbles & few small

t In. from fto f. 108 [ bouiders

ing: 108 __ _| Same with intermittant sand beds 1-2'

Steel  Wall thickness _ 250 _ [Threaded (X]weided 154 | thick

o= § in. from +2 o 219 * 154 | 180 | Slightly claybound gravels & boulders

a. In. from f r 180 | 279 | Same - large & more boulders

Plastic: Pressure Rating bs. []Threaded  { |WWeided

Dia. in. from f to i {LR. Drive Shoe Used
Perforations/Slotted Pipe:

Typa of perforator used

Size of perforations/sicts in. by mn.

no. of perfarstions/slots from ft. o ft
no. of perforstionsfsiots from ft o ft

Screens: [ Yes [XINo

Maborial

Da, St size from () t

Da. Slot size from ftto t
QGravel Packed:  [Yes [No

Size of gravel

Gravel placed from f to ft
Packer: [JYes [XNo [JADDITIONAL SHEETS ATTACHED

Type Depth(s) 8. DATE WELL COMPLETED: §/2/2005
Qrout:  Material used Bentanite 9. REMARKS:

Depth from 0 ftto 20+ ft OR [JContinuaus feed

8. WELL TEST DATA:

A woll tost is required for all wells. (See detafls on well log report cover.)
(] static water lovel 201 " below top of casing of

[0 Ckeedin artesian pressure ok

How was et flow measured:

auaket/stopwatch, weir, fume, flowmster, o Bucket/Stopwatch
rellowstons groundwwior closure area only - Water Ternpereture *F

[J AQUIFER TEST DATA FORM ATTACHED

10 DRILLERICONTRACTOR'S CERTIFICATION:
work performed and reported in this well log Is in compliance with the
Mu'rhmmlwndruchonutandnrds This report te true 1o the best of my

| Licerrse no. 364074

Montana DNRC

MBMG iD#

P.O. BOX 201601 HELENA, MT 59620-1601 444-6610

Wel Owner's Copy



.MONTANA WELL LOG RE%RT

Thllbgmpom&namoflwmwmlndmnmwmdnewdolmmmhmoborehohlndeuiulnddami:u

Form Mo, 803 R2-99

Well ID¥ 929

mnbmbhmnw.mmlblluy-\dhnotmplbhodhyhﬂlimdmhnpoﬂ.
log Information is stored in the Groundwater information Center at the Montana Bureau of Mines and Geology (Butte} and water right information is
swred In the Water Rights Bureau records (Helena).

For fielde that are not applicable, enter NA. Optional flelds have a grayed background. Record additional information in the REMARKS section.

1. WELL OWNER:
Name Yellowstone River Ranch, LLC =

MAILING ADDRESS 104 W. Superior St.
Duluth, MN 55802

2. WELL LOCATION: List ¥ from smallest to largest
NW ¥ NE % _ SFE % _ SW % Secton 23
Towrship §§ NS Range B EW  County Park
Lot . TractBk _ Subdvision Name
Well Address
oP8  [X]Yes [INc
Ermor sa reported by GPS locator { & feet) 4%
Hortzontel detum  INADZ7  [(JWGS84

3. PROPOSED USE: [CJoomestic [Jstock
[(JPublic Water Supply [ Monitoring Wl

4. TYPE OF WORK:

[Tirrigation

{Xlother Teat Well #3

Tast - 1 hour minimum
Drawdown is the amount water level Is lowersd below static evel.
All depth measurements shall be from the top of the well casing.
Time of recovery i hours/minutes since pumping stopped.

Air test*

80 gpm with dril stem set at 295 R for 2 hours
Time of recovery 1 . hre/min. Recovery waterlevel 208 ®

OR Baller tost*

gpm with L of drawdown after hoxrs

Time of recovery hre/min. Recovery water lovel ft
OR Pump test’

Depth pump seot for test ft

gpm pumg rate with ft_ of drawdown after hrs pumping

Time of recovery hra/min. Recovery water level ft

OR Flowing Arteslan*
gemfor hours
Flow controlled by

Mmhﬂmhmrﬁﬂhum-sm This rale mey of may
not ba the sustainable yiald of the wefl. Sustainable yleld does not include the msevelir of the

[XINew wetl ] Despen existing well [[] Abandon existing well woll ca2ing,
Method: [ |Cable [ Rotary [ 1Cther
— ~—— | 7.WELLLOG:
5. WELL CONSTRUCTION DETAIL: Depth, Feet Material:
Borehole: colorirack and type/dascriptor (exampie: bius/shale/hard,
Dia. g from g fto 00 ft From To or brown/graveliwater, or brown/sand/heaving)
Dia, in. from i e 0 24 | Sandy clay with some gravel
E in. from ftio fi 24 40 | Loose sands & gravel - some clay lenses
ing: _ 40 | 165 | Sand, gravel, cobbles & few boulders

Steel: Walltckness 260 (. ]Threaded (X] welded 185 260 | Same - slightiy claybound
Oa 6 infom +15 o 299 " 260 300 | Same with numerous boulders
Dia in. from [ -] fi.
Plastic: Pressure Rating bs. [JThreaded [ Welded LR. Drive Shoe iised
Dia. . from L ft
Perforations/Slotted Pipe:
Type of perforstor used
Size of perforations/siots . by n.

no. of perforationa/slots from L& ft

no. of performtions/slots from fto ft
Screens: [ Yes [X[No
Matertal
Da Skt size from o ft.
Dia. Siot size from fi o n
Gravel Packed; [Yes [XlNo
Size of gruvel
Gravel placed from ft o ft
Packer: [ves [X]No C]ADDITIONAL SHEETS ATTACHED
Type Depthis) 8. DATE WELL COMPLETED: §/6/2005
Grout:  Materal used Bentonite 9. REMARKS:
Depth from g tto 20+ N OR []Continuous faed

8, WELL TEST DATA:
A well taet is required for of wels. (See details on well log report cover.}
X} Static water level 205 T below top of casing or
[0  Closed-in artesian pressure pai.
"W was tset flow measured:

‘aoketistopwatch, wer, fiume, fiowmeter, stc mmmm_
Yellowatons groundwater cloaure area onfy - Water Temperature °F
[:| AQUIFER TEST DATA FORM ATTACHED

10 DRILLER/CONTRACTOR'S CERTIFICATION:
Al work parformed and reported in this well log is in compliiance with the

Montana well consiruction standards. This report is true to the best of my
knowdedge.
Name, firm, or corporation (point)

MBMG [D#

Montana DNRC P.O. BOX 201601 HELENA, MT 59620-1601 444-6610
Wel Owner's Copy




One Page Site Report -- GW

Montana Bureau of Mines and Geology
Ground-Water Information Center Site Report
. GOULD TOM

)

Location Information

GWIC Id: 212415
Location {TRS): 05S 08E 24 CD
County (MT): PARK

DNRC Water Right:
PWS 1d:
Block:
Lot:
Addition:

Well Construction and Performance Data

Total Depth {ft}): 284.00
Static Water Level (ft): 200.00
Pumping Water Level (ft}):
Yield (gpm): 58.00
Test Type: AIR LIFT
Test Duration: 1.00
Drill Stem Setting (ft): 280.00
Recovery Water Level {ft): 200.00
Recovery Time {hrs): 0.50
Well Notes:

Hole Diameter Information

From

To |Diameter

0.0

284.0 7.0

Annular Seal Information

From{To |Description|Cont. Feed

0.00.0|BENTONITE |y

Lithology Information

From

To Description

0.0

1.0{TOP SOIL GRAVEL

1.0

284.0[FINE SAND GRAVEL BOULDERS

1. All diameters reported are inside diameter of the casing.

Page 1 of 1

PARADULE Founh TR, B-2

Plot this site on a topographic map

Source of Data:
Latitude (dd):
Longitude (dd):
Geomethod:

Datum:

Altitude (feet):
Certificate of Survey:
Type of Site:

How Drilled:

Driller's Name:

Driller License:
Completion Date (m/d/y):
Spedial Conditions:

Is Well Flowing?:

Shut-In Pressure:
Geology/Aquifer:
Well/Water Use:

Casing Information?

LOG
45.3825
-110.6828
NAV-GPS
WG584

WELL

ROTARY
RED TIGER
WWC598
5/28/2004

Not Reported
DOMESTIC

From] To

Wall
DialThickness} Rating

Pressure|
Joint |Type

——

-2.0]284.0] 6.0|

0.250|

WELDED|STEEL

ompletion Information?

Fro

_l # of I Size of
To_|DiajOpeningsjOpenings) Description

284.0[284.0] 6.01

|oPEN BOTTOM

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 s considered unpublished and is subject to comection 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 daims no
responsibiiity if the materiat is retransmitted. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.

hitp://mbmggwic.mtech.edu/oldata/opSite.asp?gwic_id=212415&agency=mbmgé&session=...

7/8/2006



One Page Site Report -- G‘ . Page 1 of 2

PRAY WELL
Montana Bureau of Mines and Geology Plot this site on a topographic map
Ground-Water Information Center Site Report
) MONTANA CUSTOM HOMES *WELL #1
Location Information
GWIC 1d: 160120 Source of Data: LOG
Location (TRS): 055 08E 25 ABA Latitude (dd): 45.3796
County (MT): PARK Longitude (dd): -110.6774
DNRC Water Right: Geomethod: TR5-TWN
PWS Id: Datum:; NAD27
Block: Altitude (feet):
Lot: Certificate of Survey:
Addition: Type of Site: WELL
Well Construction and Performance Data
Total Depth (ft): 219.00 How Drilled: ROTARY
Static Water Level (ft); 180.00 Driller's Name: HAYES
Pumping Water Level (ft): 189.00 Driller License: WW(C361
Yield (gpm): 50.00 Completion Date (m/d/y): 1/28/1997
Test Type: PUMP Special Conditions:
Test Duration: 13.00 Is Well Flowing?:
Drill Stem Setting (ft): Shut-In Pressure:
Recovery Water Level (ft): Geology/Aquifer: Not Reported
' Recovery Time (hrs): Well/Water Use: DOMESTIC
TEST WELL
Well Notes:
Hole Diameter Information Casing Information!
[From] To |Diameter i | | Wall |Pressure
{ o0.0]221.0 6.0 From] To_|Dia|Thickness| Rating | Joint |Type
-2.0219.01 6.0] |WELDEDJSTEEL
Annular Seal Information Completion Information?
[From| To [Description|Cont. Feed) | | | I #of | Size o;_l
[__0.0]20.0]BENTONITE | From| To_|DiajOpeningsiOpenings| _ Description
HOLTE
206.0 218.0] si 1/8x1 IPERFORATOR SLoTS
Lithology Information
[From| To Description

0.0] 13.0]SOFT CLAY
13.0] 15.0JCLAYBOUND GRAVELS AND COBBLES
15.0] 70.0JLOGSE SAND GRAVEL COBBLES AND A FEW SMALL BOULDERS
70.0}115.0JCLAYBOUND GRAVELS COBBLES
115.0]119.0[SANDY CLAY
119.0{130.0}CLAYBOUND GRAVEL COBBLES AND BOULDERS
130.0]148.0J]SAME-HEAVY CLAYS
148.0{180.0}C1 EANER SAND AND GRAVELS-VERY LITTLE CLAY

180.0]216.0JCLAYBOUND GRAVEL COBBLES 200-216 FT 15-20GPM
|

http://mbmggwic.mtech.edu/oldata/opSite.asp?gwic_id=160120&agency=mbmgé&session=... 7/8/2006



One Page Site Report -- Gw . Page 2 of 2

|216.0}221.0]SAME MORE CLAY LESS WATER I

hY

) 1 - Al diameters reported are Inside diameter of the casing.

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. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.

http://mbmggwic.mtech.edu/oldata/opSite.asp?gwic_id=160120&agency=mbmgé&session=... 7/8/2006
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

500
200

Concentration of nitrates in groundwater at bottom of Lot 15 drainfield

mixing zone due to new drainfield on Lot 2

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates from lab report

Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt

Page 1 of &

164.7
0.0126
156.0
700

85
207.48
3,112
145,238
0.44

1

50

2

200
16.50
20

6,458.61
109.43
53.47
6,621.50

0.85

fl
fl

ft/day

:t‘:b:t‘:bg

sf
sf
ppm
Ppm

ppm
ea

gal/day
in./yr.
%

cf/day
cf/day
cf/day
cf/day

ppm
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Nitrates Sensitivity Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County

Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres

Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4

Mixing Zone Length = 500 ft
Min. Distance to next drainfield downstream = 750 ft
Date of Analysis: June 25, 2006

Concentration of nitrates in groundwater at bottom of Lot 16 drainfield
mixing zone due to new drainfield on Lot 15

= Hydraulic Conductivity 164.7  ft/day
i= Hydraulic Gradient 0.0126  fi/ft
d= Depth of aguifer 150 ft

= Distance to length of mixing zone 1250 ft
Ld = Length of drainfield perpendicular to shallow grdw. fiow 85 ft

= Width of mixing zone perpendicular to grdw. flow 303.72 ft
Am = Cross sectional area of aquifer mixing zone (= w*d) 4556  sf
As = Surface area of mixing zone (= L*w) 379,651 sf
Ng = Background nitrates in groundwater from sheet 2 of 7 0.85 ppm
Nr = Naturally occurring nitrates in rainwater 1 ppm
Ne = Nitrates in domestic sewage effluent 50 ppm
F# = Number of dwelling units connected to drainfield 2 ea
Qf = Volume of effluent per dwelling unit 200 gal/day

= Precipitation for area 16.50  in./yr.
| = Recharge Percentage (constant) 20 %

Qg = Volume of groundwater through mixing zone (= K*i*Am 9,454.30 cfi/day

Qr = Volume of recharge from precipitation (= As*p*l) 286.04 cfl/day
Qe = Volume of effluent (= F# * Qf) 53.47 cf/day
Qt= Total volume (= Qg + Qr + Qe) 9793.81 cf/day
Nt = Resulting Nitrates Concentration = 112 ppm

(NgQg + NrQr + NeQe)/Qt

Page 2 of §



Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

500
400

Cumulative concentration of nitrates in groundwater at bottom of Lot 31

K=
i=

d-=

L=

Ld=
w:
Am =
As =
Ng =
Nr =
Ne =
F# =
Qf =
p=

Qg =
Qr=
Qe =
Qt=

Nt =

drainfield mixing zone due to new drainfield on Lot 16

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aguifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 2 of 7
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K%*Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County

Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres

Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4

Mixing Zone Length = . 500
Min. Distance to next drainfield downstream = 300 ft
Date of Analysis: June 25, 2006

Cumulative concentration of nitrates in groundwater at bottom of Lot 32
drainfield mixing zone due to new drainfield on Lot 31

K= Hydraulic Conductivity 164.7 ft/day
i = Hydraulic Gradient 00126  fimt
= Depth of aquifer 150 ft
= Distance to length of mixing zone 800 ft
Ld = Length of drainfield perpendicular to shallow grdw. flow 85 ft
W= Width of mixing zone perpendicular to grdw. flow 22498 #
Am = Cross sectional area of aquifer mixing zone (= w*d) 3,375  sf
As =  Surface area of mixing zone (= L*w) 179,985  sf
Ng = Background nitrates in groundwater from sheet 3 of 7 1.46 ppm
Nr = Naturally occurring nitrates in rainwater 1t ppm
Ne = Nitrates in domestic sewage effluent 50 ppm
F# = Number of dwelling units connected to drainfield 2 ea
Qf = Volume of effluent per dwelling unit 200 gal/day
= Precipitation for area 16.50  in.lyr.
= Recharge Percentage (constant) 20 %

Qg = Volume of groundwater through mixing zone (= K**Am 7,003.28 cf/day

Qr = Volume of recharge from precipitation (= As*p*l} 135.61 cf/day

Qe = Volume of effluent (= F# * Qf) 53.47 cfiday

Qt=  Total volume (= Qg + Qr + Qe) 7,192.35 cffday

Nt = Resulting Nitrates Concentration = 1.81  ppm
(NgQg + NrQr + NeQe)/Qt

Page 4 of §



Nitrates Sensitivity Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major
Number/Acreage of Tracts = 99 lots / 3 to 20+ acres

Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot

Drainfields in line parallel to grdw. flow = 4

Mixing Zone Length = 500
Min. Distance to next drainfield downstream = 400
Date of Analysis: June 25, 2006

Cumulative concentration of nitrates in groundwater at bottom of Lot 33
drainfield mixing zone due to new drainfield on Lot 32

= Hydraulic Conductivity 164.7
i = Hydraulic Gradient 0.0126

= Depth of aquifer 15.0

= Distance to length of mixing zone 900
Ld= Length of drainfield perpendicular to shallow grdw. flow 85

= Width of mixing zone perpendicular to grdw. flow 242 48
Am = Cross sectional area of aquifer mixing zone (= w*d) 3,637
As = Surface area of mixing zone (= L*w) 218,231
Ng = Background nitrates in groundwater from sheet 4 of 7 1.81
Nr =  Naturally occurring nitrates in rainwater 1
Ne = Nitrates in domestic sewage effluent 50
F#= Number of dwelling units connected to drainfield 2
Qf = Volume of effluent per dwelling unit 200
p= Precipitation for area 186.50
| = Recharge Percentage (constant) 20

Qg = Volume of groundwater through mixing zone (= K**Am 7,547.95

Qr = Volume of recharge from precipitation (= As*p*l) 164.42
Qe = Volume of effluent (= F# * Qf) 53.47
Qt=  Total volume (= Qg + Qr + Qe) 7,765.84
Nt=  Resulting Nitrates Concentration = 2.12

(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

500
500

Cumulative concentration of nitrates in groundwater at bottom of Lot 61

drainfield mixing zone due to new drainfield on Lot 33

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. fiow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 5 of 7
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage {(constant)

Volume of groundwater through mixing zone (= K*i*Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

500
500

Cumulative concentration of nitrates in groundwater at bottom of Lot 63

drainfield mixing zone due to new drainfield on Lot 61

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 5 of 7
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County

Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 [ots / 3 to 20+ acres

Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4

Mixing Zone Length = 500 ft
Min. Distance to next drainfield downstream = 0 ft
Date of Analysis: June 25, 2006

Cumulative concentration of nitrates in groundwater at bottom of drainfield
mixing zone due to new drainfield on Lot 63

= Hydraulic Conductivity 164.7 ft/day
i= Hydraulic Gradient 0.0126 fuft
= Depth of aquifer 150 #
= Distance to length of mixing zone 500 ft
Ld = Length of drainfield perpendicular to shallow grdw. flow 60 ft
w = Width of mixing zone perpendicular to grdw. flow 147.49 ft
Am = Cross sectional area of aquifer mixing zone (= w*d) 2212  sf
As = Surface area of mixing zone (= L*w) 73,744  sf
Ng = Background nitrates in groundwater from sheet 6 of 7 272 ppm
Nr = Naturally occurring nitrates in rainwater 1 ppm
Ne = Nitrates in domestic sewage effluent 50 ppm
F# = Number of dwelling units connected to drainfield 2 ea.
Qf = Volume of effluent per dwelling unit 200 gal/day
= Precipitation for area 16.50 in.fyr.
I = Recharge Percentage (constant) 20 %

Qg = Volume of groundwater through mixing zone (= K*i*Am 458106 cfiday

Qr = Volume of recharge from precipitation (= As*p*l} 55.56 cfiday
Qe = Volume of effluent (= F# * Qf) 53.47 cfiday
Qt= Total volume (= Qg + Qr + Qe) 4700.09 cf/day
Nt = Resulting Nitrates Concentration = 3.23 ppm

(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: July 7, 2006

500
330

Concentration of nitrates in groundwater at bottom of Lot 79 drainfield

mixing zone due to new drainfield on Lot 78

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates from lab report

Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K*i*Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resuiting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Singie Family residence + Guest House per |ot
Drainfields in line paraliel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: July 7, 2006

500
780

Cumulative concentration of nitrates in groundwater at bottom of Lot 81

drainfield mixing zone due to new drainfield on Lot 79

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aguifer mixing zone (= w*d})
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 1 of 5
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of rechar¢ from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe}

Resuiting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line paralle! to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: July 7, 2006

500
200

Cumulative concentration of nitrates in groundwater at bottom of Lot 82

drainfield mixing zone due to new drainfield on Lot 81

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 2 of 5
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K*i*Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line paralle! to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: July 7, 2006

200
280

Cumulative concentration of nitrates in groundwater at bottom of Lot 83

drainfield mixing zone due to new drainfield on Lot 82

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 3 of 5
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 4
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: July 7, 2006

200
0

ft
ft

Cumulative concentration of nitrates in groundwater at bottom of drainfield

mixing zone due to new drainfield on Lot 83

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from sheet 4 of 5
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County

Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres

Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfieids in line parallel to grdw. flow = |

Mixing Zone Length = 500 #t
Min. Distance to next drainfield downstream = 0 #t
Date of Analysis: June 25, 2006

Concentration of nitrates in groundwater at bottom of drainfield mixing zone
due to new drainfield on any lot with uncobstructed 500 ft long MZ

= Hydraulic Conductivity 164.7 ft/day
i = Hydraulic Gradient 0.0126 ft/t

= Depth of aquifer 150 ft

= Distance to length of mixing zone 500 ft
Ld= Length of drainfield perpendicular to shallow grdw. flow 75 ft
W= Width of mixing zone perpendicular to grdw. flow 16249 #
Am = Cross sectional area of aquifer mixing zone (= w*d) 2,437 o
As = Surface area of mixing zone (= L*w) 81,244 sf
Ng = Background nitrates in groundwater from lab report 0.44 ppm
Nr = Naturally occurring nitrates in rainwater 1 ppm
Ne = Nitrates in domestic sewage effiuent 50 ppm
F# = Number of dwelling units connected to drainfield 2 ea
Qf = Volume of effluent per dwelling unit 200 gal/day
p= Precipitation for area 16.50 in./yr.
= Recharge Percentage (constant) 20 %

Qg = Volume of groundwater through mixing zone (= K*i*Am 5,057.98 cfiday

Qr = Volume of recharge from precipitation (= As*p”l) 61.21 cf/day
Qe = Volume of effluent (= F# * Qf) 53.47 cfiday
Qt = Total volume (= Qg + Qr + Qe) 517266 cflday
Nt = Resulting Nitrates Concentration = 096 ppm

(NgQg + NrQr + NeQe)/Qt

Page 1 of 1



Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = |
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

300
0

ft
ft

Concentration of nitrates in groundwater at bottom of drainfield mixing zone
due to new drainfield on any lot where MZ is obstructed at 300 ft long

Hydrauilic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from lab report
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K*I"fAm
Volume of recharge from precipitation (= As*p*l)
Volume of effluent (= F# * Q)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Nitrates Sensitivity Analysis

Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per jot
Drainfields in line parallel to grdw. flow = 1
Mixing Zone Length =

Min. Distance to next drainfield downstream =
Date of Analysis: June 25, 2006

200
0

ft
ft

Concentration of nitrates in groundwater at bottom of drainfield mixing zone
due to new drainfield on any lot where MZ is obstructed at 200 ft long

Hydraulic Conductivity

Hydraulic Gradient

Depth of aquifer

Distance to length of mixing zone

Length of drainfield perpendicular to shallow grdw. flow
Width of mixing zone perpendicular to grdw. flow
Cross sectional area of aquifer mixing zone (= w*d)
Surface area of mixing zone (= L*w)

Background nitrates in groundwater from lab report
Naturally occurring nitrates in rainwater

Nitrates in domestic sewage effluent

Number of dwelling units connected to drainfield
Volume of effluent per dwelling unit

Precipitation for area

Recharge Percentage (constant)

Volume of groundwater through mixing zone (= K**Am
Volume of recharge from precipitation (= As*p*l}
Volume of effluent (= F# * Qf)

Total volume (= Qg + Qr + Qe)

Resulting Nitrates Concentration =
(NgQg + NrQr + NeQe)/Qt
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Phosphorus Breakthrough Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 8
Min. Distance down gradient to surface water from new drainfields = 3900 ft
Date of Analysis: July 7, 2006

Time to breakthrough due to 8 single drainfields aligned along calculated flow
direction to assumed surface water 3900 ft down gradient

D# =
Pe =
Swt =
Dw =
Ld =
Wd =

De =
Tke =
Adp =

Wtd =
WtP1 =
Wte =
WtP2 =
WLPT =

Time =

Number of residences connected to drainfield
Quantity of phosphorus produced / household / yr.
Unit weight of soil

Depth below ground surface to first water table
Width of drainfield perpendicular to grdw. flow
Length of drainfieid parallel to grdw. flow

(8 fields each 25 ft wide)

Min. downgradi. dist. to surface water

Thickness of effluent plume in soil above water table
Phosphorus adsorption rate of soil

Weight of soil under drainfield to shallow water table
Weight of phosphorus adsorbed by soil under drainfiel
Weight of soil above water table

Weight of phosphorus adsorbed by soil at water tbl.
Total weight of phosphorus adsorbed by soil

Time to phosphorus breakthrough

Page 1 of 1

16
6.44
100
8

85
200

3,900
0.5
200

13,600
2,720.0
16,575
3,315.0
6,035.0

58.6

each
Ibs/yr.
Ibs/cf
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Phosphorus Breakthrough Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 89 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line paralle! to grdw. flow = 5
Min. Distance down gradient to surface water from new drainfields = 2000 ft
Date of Analysis: July 7, 2006

Time to breakthrough due to 5 single drainfields aligned along calculated flow
direction to assumed surface water 2000 ft down gradient

Dit =
Pe =
Swt =
Dw =
Ld =
Wd =

De =
Tke =
Adp =

Wid =
WIP1 =
Wie =
WtP2 =
WIPT =

Time =

Number of residences connected to drainfield
Quantity of phosphorus produced / household / yr.
Unit weight of soil

Depth below ground surface to first water table
Width of drainfield perpendicular to grdw. flow
Length of drainfield parallel to grdw. flow

(5 fields each 75 ft long oriented end to end)

Min. downgradi. dist. to surface water

Thickness of effluent plume in soil above water table
Phosphorus adsorption rate of soil

Weight of soil under drainfield to shallow water table
Weight of phosphorus adsorbed by soil under drainfiet
Weight of soil above water table

Weight of phosphorus adsorbed by soil at water tbl.
Total weight of phosphorus adsorbed by soil

Time to phosphorus breakthrough

Page 1 of 1

5
6.44
100
8

20
375

2,050
0.5

200
6,000
1,200.0
2,050

410.0
1,610.0

50.0

each
lbs/yr.
Ibs/ct
ft

ft

ft

ft
ft

ppm

K-lbs
Ibs
K-lbs
Ibs
Ibs

yrs.



Phosphorus Breakthrough Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line parallel to grdw. flow = 1
Min. Distance down gradient to surface water from new drainfield = 100 ft
Date of Analysis: July 7, 2006

Time to breakthrough due to 1 single drainfield (no guest house)

Dit =
Pe =
Swt=
Dw =
Ld =
Wd =
De =
Tke =
Adp =

Wid =
WiP1 =
Wie =
WiP2 =
WIPT =

Time =

to assumed surface water 100 ft down gradient

Number of drainfields in line parallel to grdw. fiow
Quantity of phosphorus produced / household / yr.
Unit weight of sail

Depth below ground surface to first water table
Width of drainfield perpendicular to grdw. flow
Length of drainfield parallel to grdw. flow

Min. downgradi. dist. to surface water

Thickness of effluent plume in soil above water table
Phosphorus adsorption rate of soil

Weight of soil under drainfield to shallow water table
Weight of phosphorus adsorbed by soil under drainfiel
Weight of soil above water table

Weight of phosphorus adsorbed by soil at water tbl.
Total weight of phosphorus adsorbed by soil

Time to phosphorus breakthrough

Page 1 of 1

6.44
100

85

18
100
0.5
200
1,224
2448
425

85.0
329.8

51.2

each
{bs/yr.
lbs/cf

=== =

ppm

K-lbs
Ibs
K-lbs
Ibs
Ibs

yrs.



Phosphorus Breakthrough Analysis
Prepared by William E. Smith, P.E.

Subdivision: Yellowstone River Ranch Estates, Park County
Type of Subdivision: 99 Lot major

Number/Acreage of Tracts = 99 lots / 3 to 20+ acres
Number / Type of Dwellings: 1 new Single Family residence + Guest House per lot
Drainfields in line paraliel to grdw. flow = 1
Min. Distance down gradient to surface water from new drainfield = 250 ft
Date of Analysis: July 7, 2006

Time to breakthrough due to residence and guest house on single drainfield

Di#t =
Pe =
Swt =
Dw =

Wd =
De =

Tke =
Adp =

WtP1 =
Wte =

WtP2 =
WIPT =

Time =

aligned along calculated flow direction

Surface water or next drainfield minimum of 250 ft down gradient

Number of residences connected to drainfield
Quantity of phosphorus produced / household / yr.
Unit weight of soil

Depth below ground surface to first water table
Width of drainfield perpendicular to grdw. flow
Length of drainfield parallel to grdw. flow

Min. downgradi. dist. to surface water

Thickness of effluent plume in soil above water table
Phosphorus adsorption rate of soil

Weight of soil under drainfield to shailow water table
Weight of phosphorus adsorbed by soil under drainfiel
Weight of soil above water table

Weight of phosphorus adsorbed by soil at water tbl.
Total weight of phosphorus adsorbed by soil

Time to phosphorus breakthrough

Page 1 of 1

2
6.44
100
8

90
30
250
0.5
200

2,160
432.0
1,125
225.0
657.0

51.0

each
Ibs/yr.
Ibs/cf

222

ppm

K-ibs
Ibs
K-lbs
Ibs
ibs

yrs.
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Ovmer Bruce WYeeter _at
(iocation, lot, block, etc,)

Address_Fray, Montana 39065
New__X Fxisting Installer___ Archis Mann

living units__1 , bedrooms__4__, people served__ 5 , water supply Well
garbage disposal_Ko _, size of septic tank 1500 gallons, drain field_ __
» modified drain field

» seppage pit » Bake or dimensions

of meptic rank » footage effective area

s all disposal into

septic tank Te » bypass_na _, distance from septic tank to: founda-

tion__ 20" , wellli®' , canal, stream,lake, etc, 1 m., diptance from

drainfield or seepage pit to: well 200' | pearest property line0.5 ml. ,

canal, stream,lake, etec._l ®. percolation teat . soil type______ .

maximum ground water denth durigs high water fx
Sketch house, proposed sewage disposal laycur and all adjacent wells
within 200 feet of streams, lakes, etc.

[ 1 o
gt

HeusE

SEivas P
L3 e
TR
Thisa system will be constructed in accordance with the above specifica

tion and regulation goverming sewage systems with the coumty and state,
Final inspection muat be made before backfill,

T-_N

Applicant, Mdress

Paid by Permic ro. Lf4ql rin No Fee___pate of Installation_____
Approv ‘ Not Approved

¥y ty Sanitarian -or-
Health Officer

VGt <!y e, ey omrara . hinte -+



GWIC Well Data

Page 1 of 5

mbinggwic

Ground-Water Information Center

Montana Bureau of Mines and Geology
Montana Tech of The University of Montana

1300 West Park Street - Main Hall 314
Butte Montana 59701-8987

| Home | Well Data | Reports | DrillerWeb | DNRC | Help! |

TH10/2006
Sign Out

MbmgGwic Navigation: | Main Menu | SWL Menu | GWCP Map Products | Ground-Water Projects |

Ground Water Information Center

Wells Report

The following data were returned from the GWIC databases for the area you requested. For a more detailed
description of the data view the GWIC Metadata report. If you notice data entry errors or have questions please
let us know by clicking here to leave us a message. If you wish to view a one page report for a particular site,
click the hyperlinked Gwic Id for that well. Scroll to the right of your screen to view all the data.

surface,

Field

Total Depth
Pumping Water Level
Static Water Level
Yield {(gpm)
* These stabstics do not take any geographic, topographic, or geologic factors into
consideration Negative swl values are reporied for water levels that are above land

Retrieval Statistics *

Max
300.00
280.00
220.00
600.00

Min Count
28.00 96
4.00 51
10.00 94
8.00 91

Avg
175.84
117.21
110.25

Filter Options

Td >=

filter report

4663

206318

206319

206216

102470

221801
206557

212144
162941

167776

153651

9

P100728-00

Gwic Ild PDF DNRC WR  Site Name

YELLOWSTONE
TRAILS RANCH

TEST WELL #1

YELLOWSTONE

TRAILS RANCH

TESTWELL #2
YELLOWSTONE

TRAILS RANCH

TEST WELL #4

HOBBS HARRY
B.

IBES GALEN
AINSWORTHB

NEAL/GALLATIN

VALLEY REAL
ESTATE*TEST
WELL 2

AINSWORTH B

NEAL/GALLATIN

VALLEY REAL
ESTATE'TEST
WELL 1

DENNY GARY

ARROWHEAD
SCHOOL
DISTRICT 75

BURGFECHTEL

STEVE

HART EDWARD

N AND

ENSTROM AND

EILEEN

Location
05S08E13 NO
05S08E13 NO
05S08E13 NO

05S08E13A NO

05508E13AADC NO

Ver? Type Td

WELL

WELL

WELL

e
WELL 180.00

WELL 240.00

05508E13ABAD YES WELL 239.00

05S0BE13ABDA YES WELL 235.00

EEFLR REART ABovE

Swl Yield

160.00 500.00

161.00 40.00
168.00 40.00

17400 40.00

05S08E13CBB  NO  WELL 180.00 120.00 30.00
05508130000 YES WELL 248.00 162,30 158.30 72.00
05S08E14 NO  WELL 13400 120.00 3850 12.00
05508E14 NO  WELL 173.50 10260 97.560 10.00

Date

11111900

5/5/2005
6/25/2003

672412003

6/21/2004
8/19/1996

4/18/1998

5/7/1595

http://mbmggwic.mtech.edw/oldata/c WellData.asp?report=w10& Township=05S&Range=0...

Prim
Water

Yome TEST ConDUCTED

BY MBMg, REFER TO
ATTACHED €EFoRT,

STOCKWATE

DOMESTIC
DOMESTIC

DOMESTIC

DOMESTIC
PUBLIC WAT

DOMESTIC

DOMESTIC

7/10/2006



GWIC Well Data

102472
102473

102474

165018

102471

206317

155015

205550

206551

102475
147735

206290
159750

134019

133368
1692348

169349

169350

102477
155016

170790

183230

102476

147736

143113

160118

143112

200132

C095458-00

C089711-00

C097936-00

C104672-00

C007666-00

C106158-00

C30009393

C061505-00

C088952-00

C099513-00

C091506-00

JERLA RALPH

MCCARTHY
VESTA M

MCCARTY
VESTA “WELL
#2

STOUFFER
MARSHALL

VANCE DUANE

YELLOWSTONE
TRAILS RANCH
TEST WELL #3

BIGENHO ED &
CARYL

AINSWORTH B
NEAL/GALLATIN
VALLEY REAL
ESTATE

AINSWORTH B
NEAL/GALLATIN
VALLEY REAL
ESTATE“TEST
WELL 3

DELOREY
BRUCE

REINHARDT
CARL

SACKETTES

SACKETT GARY
AND SHANNON

HENNESSEY
MIKE

LAY BRUCE

DEYOUNG
BRET

EDDINGTON
TERESAD.

BURGFECHTEL
STEVE

ANGLE BOB

BIGENHO ED &
CARYL

D'ANGELO RON

DEWALT
FREDERIC G. &
PATRICA G.

DEYOUNG
BRET

MACKAY GREG
& TERESA

NAGEL
WALTER

O'BRIEN JAMES
R

GRINDINGER
LEE & RUTH

QUESENBERRY
NELSON

BUSBY MIKE
AND SUSAN

BIGENHO ED

05508E14
05S08E14

05508E14

05508E14

05S08E14

05508E14

05508E14

05508E14AADA

05508E14AADB

05508E14ABD

05S08E14ACB

05508E14ACBA
05S0BE14ACBD

05508E14ACC

05S508E14ACC
05508E14ACD

05S08E14ACD

05508E14BBD

05S08E14D
05508E14D

05508E14D

05508E14D

05S08E14D

05508E14D

05508E14D

05S08E14D

05508E14DA

O5508E14DA

05S08E14DAA

05508E14DAC

NO
NO

NO

NO

NO

NO

NO

YES

YES

YES
YES

NO

NO

NO

NO

NO

NO

WELL
WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL
WELL

WELL

WELL
WELL

WELL

WELL

WELL
WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL

205.00 205.00

28.00

28.00

139.50

86 00

109.50

$8.50

98.50

175 00

9300

43.50

74.00

86.00
139.00

139.00

134.00

4150

8000

4150

170.00

9000

30.00

70.00

8300
47.00

5500

46.00

66.00
28.00

28.00

38.00

3400

39.00

53.00

52.00

135.00

10.00

26.00

14.00

3300
44 .00

48.00

38.50

162.00 157.00 145.00

121.50

148.50

162.00

139.00

118,50

202.00

149.00

118.00

118.00

67.00

131.50

39.00

66.00

47.00

190.00

39.50

115.00

115.00

60.00

91.00

38.00

110.00

39.00

44.00

63.00

164.00

34.00

$0.00

91.00

45.00

87.00

30.00

Page 2 of 5

5/24/1982
111800

111/1800

16.00 10/15/1995

2500

15.00

80.00

80.00

800

4/16/1984

9/17/1995

71372003

71172003

71271879

35.00 11/10/1593

15.00

35.00

3500
12.00

12.00

12.00

12.00
15.00

25.00

4/15/1996

8/6/1992

8/8/1992
6/13/1998

5/31/1998

4/18/1998

81311975
10/1/1995

4/4/1990

15.00 10/24/1999

12.00

30.00

18.00

13.00

20.00

20.00

15.00

14.00

6/13/1998

5/18/2000

4/28/1986

71211994

5/24/1983

6/25/1996

52511993

92212002

http://mbmggwic.mtech.edw/oldata/cWellData.asp?report=w10& Township=05S&Range=0...

DOMESTIC
DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

DOMESTIC

FIRE PROTE!

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC

7/10/2006



GWIC Well Data

218446
165017
213658

200141

142805

147211

81688

134021

159751

168852
133369

192471

147740

144004

221803

147738

221524
218733

@

213595
210808
166310
204071
142906

222832 @

21577

102481
102482

B30014837

C089621-00
C092490-00

C093756-00

C083301-00

C089710-00

C092574-00

C095530-00

C30008681

C3p008681

C092444-00

221676 YREA TEST

well 2

CARYL AND
CHRISTOPHER

HILLMAN JIM
PHILLIPS MATT

SPANNRING
808

BIGENHO ED
CARYL AND
CHRISTOPHER

KNOLL AMY

JURACK
ROGER OR
CAROLYN

FATAUROS
JOSH

HENNESSEY
MIKE

TATUM
JEANNIE

HANLON KEVIN

ROBEY
PATRICIA

DAVIS DAN
AND VIVIAN

REINHARDT
CARL

REINHART
CARL

HENNESSEY
MIKE

MOFFQ
LEONARD

MOROFF RON

CHADWICK
KIRK

BUSCHER
CRAIG

CHADWICK
KIRK

CHADWICK
KIRK

DELOREY
ELMER

KENNARD
CHRiS

PURLEE JOHN
YELLOWSTONE

RIVER RANCH,
LLC *TEST

WELL 3
e

YELLOWSTONE
RIVER RANCH,
LLC “TEST

WELLZ

BUSBY LESLIE

ANDERSON
ARNOLD J

MILAM RAY
HOBBS HARRY

05S08E14DAC
05S08E14DAC
05S08E14DACC

05S08E14DBA

05S08E14DBC

05S0BE14DBD

05S08E14DBDD

05S08E14DC

05S08E14DC

05S08E14DCA
05S0BE14DCAD

05S08E14DCB

05S08E14DCB

05508E14DCB

05S08E14DCBA

05S08E14DCC

05S08E14DCCB
05S08E14DCDA

05S08E14DD

05S08E14DDA

05S08E14DDA

05S08E14DDAD

05S08E14DDB

053508E14DDB
05S08E23CDAB

05S08E23DCCB

05S08E24A
05S08E24AD

05508E24ADDB
05508E24B

NO

NO

NO

NO
YES

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO
NO

NO

NO
NO

NO
NO

WELL
WELL
WELL

WELL

WELL

WELL

WELL

WELL

WELL

WELL
WELL

WELL

WELL

WELL

WELL

WELL

WELL
WELL

WELL

WELL

WELL

WELL

WELL

WELL
WELL

WELL

WELL
WELL

WELL
WELL

110.00
127.50
181.00

81.00

11350 4850

90.00
45.00

95.00
109.00
158.00

63,00 60.00
149.00 144.00

155.00
135.00 117.00

99.00
78.00 7500
141.00 135.00
140.00

177.00 161.00

236.00
200.00

142.00

181.00

181.00 118.00

219.00

178.00 155.00

157.00
300.00

279.00

207.00

200.00 197.00

240.00
180.00

61.00
76.00
98.00

30.00
12.00
80.00

4550 14.00

34.00
40.00

35.00
1300

41.00 100.00

15.00 35.00

80.00 2500

100.00

8100 1000

67.00 1500

12.00 35.00

31.00 3000

47.00 100.00

162.00 10.00

72.00 100.00

135.00 40.00

47.00 30.00

11500 8.00

115.00 8.00

173.00 20.00

140.00 20.00

120.00 20.00

205.00 50.00

201.00

45.00

47.00
170.00

600.00
25.00

177.00 30.00
160.00 500.00

Page 3 of 5

3/972005
10/1211995
5/26/2004

10/10/2002

11/211993

7117/1994

9/11/1997

B/7/1992

4/1/1996

9/16/1998
4/21/1992

6/14/2001

11/10/1993

8/15/1993

12/28/2004

5/20/1994

8/8/2005
2/11/2005

8/3/2004

9/28/1997

9/28/1997

521/2003

7/6/1993

412112005
6/6/2005

6/2/2005

21111949
212711979

37232005
1111900

http://mbmggwic.mtech.edu/oldata/c WellData.asp?report=w1 0& Township=05S&Range=0...

DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC

DOMESTIC
TESTWELL

TESTWELL

DOMESTIC
DOMESTIC

DOMESTIC
STOCKWATE

7/10/2006



GWIC Well Data

213660

215606
212415
102484
102485
196500
183847
212476
175958
192472

187187

102487

169120

160122

183691
222606

153652

102468
1598762

192489
195465

102496

208396
102490
221578

26914

175964

C30020140

H.

B. NEAL
AINSWORTH /
LLOYD
MANDEVILLE

HARDIN
DORTHY L. OR
W. EDWARD

Pa\g@ﬁff Fody o1 b ToMm

C015198-00

C30005478

PrRAY
Mo TDRING
WELL

>

C096630-00

C020122-00

C060785-00

VRRTLST
well

C007471-00

BALAVAGE
JERRY

QUESENBERRY
MARVIN

BIG SKY
HOLDINGS LLC

HALL NORMAN

DILMORE
VINCE AND
TARA

TUBRE TERRY

HOLLAND
GARY

LANEY HARRY
E.OCR JODI E.

TAYLOR
ROBERTE.
AND URMA O.

MONTANA
CUSTOM
HOMES *WELL
#1

MONTANA
CUSTOM
HOMES *WELL
#2

TAYLOR JACK

STANDISH
CHAD

STANDISH
CHAD

ROMEY BLAKE

ROMEY BLAKE
& CATHY

MORRIS PATTY

MILLER AMY
AND STANDISH
CORDELL

STANDISH
CHAD AND
MORLEY PAT

TERRY HOMER
PIRTZ RICHARD

YELLOWSTONE
RIVER RANCH,
LLC "TEST
WELL 1

WEETER

<TorEHEXEBRUCE AND

C110124-00

DIANE

MCCULLEY
MARK

05508E24BCAA

05808E24CCD

05S08E24CD

05S08E24D

05508E24D

05508E24DBAD

05S08E24DBCA

05508E24DC

05508E25

05S08E25AB

05308E25AB

05508E25A8

05508E25ABA

05308E25ACA

05508E25ADDA
05508E25BBA

05S508E25BC

05S508E25BCC
05S08E25BCC

05S08E25BDA
05508E25BDBD

05508E25BDBD

05508E25BDC
05S08E25CA
05S08E26CAAD

05508E26DBB

05808E35ADAD

NO  WELL
NO  WELL
NO WELL
NO  WELL
NC  WELL
NO  WELL
NG  WELL
NG WELL
NO WELL
NO WELL
NO  WELL
NO  WELL
NO  WELL
NO  WELL
YES WELL
NO  WELL
NO  WELL
NO WELL
NG  WELL
NO  WELL
NO  WELL
YES WELL
NO  WELL
NO  WELL
NO  WELL
NO  WELL
YES WELL

259.00

260.00

284.00

175.00

195.00

239.00

239.00

241.00

278.50

258.00

238.50

202.00

218.00

259.00

287.00
240.00

149.00

158.00
168.00

22500
238.00

220.00

240.00
200.00
300.00

192.00

240.00

157.00

195.00

400

185.00

207.00

127.00

108.00
134.00

205.00

218.00

184.00

191.00

184.00

200.00

140.00

165.00

191.00

187.00

1980.00

209.00

195.00

200.00

40.00

180.00

180.00

151.00

125.00

102.00
124.00

193.00
195.00

155.00

190.00
40.00
186.00

157.00

190.00

40.00

42.00

68.00

15.00

10.00

18.00

15.00
20.00

20.00

15.00

50.00

50.00

60.00

10.00

20.00
12.00

10.00
10.00

16.00

15.00
45.00
50.00

15.00

35.00

Page 4 of 5

52072004

12712004

5/28/2004

10/13/1976

12/11/1986

53172002

77252000

6/28/2001

5/4/1999

6/26/2001

6/26/1997

11111938

1/28/1997

13111997

9/30/2005

6/3/1995

4/1111983
9/28/1996

712711993
3/4/2002

12/6/1985

127272003
17111947
5/2312006

8/2/1974

10/29/1998

http://mbmggwic.mtech.edu/oldata/c WellData.asp?report=w1 0& Township=05S&Range=0...

OTHER

DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC
DOMESTIC

COMMERCIA

DOMESTIC

DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC
DOMESTIC

DOMESTIC

DOMESTIC
DOMESTIC
TESTWELL

DOMESTIC

DOMESTIC

7/10/2006



GWIC Well Data . . Page 5 of 5

196503 HERMANN 05S08E35ADCD NO  WELL 259.00 18500 2500 6/10/2002 DOMESTIC
MATT

153853 PERKY SCOTT 05S0BE350AC NO  WELL 280.00 280.00 203.00 3500 6€/1/1995 DOMESTIC

150163 TRAINER 05SG8E3SDDA NO  WELL 280.00 280.00 22000 130.00 4/29/1985 DOMESTIC
HANDELL
LESLIE

End of Report.
101 record(s) listed.

This report is restricted to site types of WELL, BOREHOLE, SPRING, and COAL BED METHANE WELL.

Explapation of Columns:
PDF = Is a scanned version of the well log available in PDF format?

s @=ves
n = No, well was submitted electronicaily. No paper record exists.

Td = Total depth of weli in feet below ground

Pwl = Pumping water level in feet below ground

Swi = Static water level in feet above/below ground - Negative values are reported for water levels that are abova land
surface.

Yield = Yield in galions per minute

Date = Completion date of well/borehote

Use = Reporied use of water

Ver? = Was location verified?

The preceding materials represent the conlents of the GWIC databases al lhe Montana Bureau of Mines and Geqlogy at the ume 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 at the time and date of the retrieval. Retransmission of the data
to other users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Thare may be wells in the area
that are not recorded at the Information Center.
Ground-Water Information Center Online 1998 - 2006
Staff | Privacy Statement

hitp://mbmggwic.mtech.edu/oldata/c WellData.asp?report=w10& Township=05S&Range=0... 7/10/2006



Yellowstone River Rano.<states Major Subdivision N

Pray Area Subdivision Roads 24 ft wide x 1000 ft (unit length)
REQUIRED STORMWATER DETENTION VOLUME:

RELATIVE IMPERVIOUSNESS FACTORS: (C Range) (C Used)

PAVED AREAS/STRUCTURES = (0.8-0.9) 0.9

GRAVELED AREAS = (0.35-0.8) 0.8

UNIMPROVED RANGELAND = (0.15-0.4) 0.3

LANDSCAPED (lawn, shurbs trees) = (0.1-0.3) 0.1

2 YEAR -1HOUR STORM EVENT: i 0.40 in\hr (Input Site Rainfall intensity 2-yr 1-hr

T 3600 sec/hr for Livingston, Montana)

NEW SITE LAYOUT EXISTING SITE LAYOUT
AREAS: AREA (Ft2) AREA (Ft2)
TOTAL AREA OF WATERSHED = 28,000 sq. fi. 0.64 acres

input Only Input Only
PAVED AREAS/STRUCTURES = 0.00 sq. ft. 0.00 acres 0.00 sq. ft. 0.00 acres
GRAVELED AREAS = 28,000.00 sq. ft. 0.64 acres 0.00 sq. ft. 0.00 acres
UNIMPROVED = 0.00 sq. ft. 0.00 acres 28,000 sq. fi. 0.64 acres
LANDSCAPED = 0.00 sqg. ft. (.00 acres 0.00 sq. ft. 0.00 acres
TOTAL = 28,000 sq. fi. 0.64 acres 28,000 sq. ft. 0.64 acres
VOLUMES REQUIRED: Volume of runoff = (C*I*A)*T

Total Volume Difference = New Volume - Existing Volume

PAVED AREAS/STRUCTURES = 0.00 CF. 0.00 C.Y. 0.00 CF. 0.00 C.y.
GRAVELED AREAS = 740.49 C.F. 2743 CY. 0.00 C.F. 0.00 C.Y.
UNIMPROVED = 0.00 C.F. g.00 C.Y. 277.68 C.F. 1028 CY.
LANDSCAPED = 0.00 C.F. 0.00 C.Y. 0.00 CF. 0.00 CY.
TOTAL VOLUME = 740.49 C.F. 2743 CY. 277.68 C.F. 1028 CY.
FLOWIN C.F.S. = 0.21 CFS. 0.08 CF.S
TOTAL VOLUME DIFFERENCE = | 463 C.F. | 17 C.Y.
TOTAL FLOWIN C.F.S. 013 CF.S.
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Yellowstone River Rano.——cstates Major Subdivision ~

Pray Area Single Family Home on 5 Acres
REQUIRED STORMWATER DETENTION VOLUME:

RELATIVE IMPERVIOUSNESS FACTORS: (C Range) {C Used)
PAVED AREAS/STRUCTURES = {0.8-0.9) 0.9
GRAVELED AREAS = {0.35-0.8) 0.8
UNIMPROVED RANGELAND = {0.15-0.4) 03
LANDSCAPED (lawn, shurbs trees) = (0.1-0.3) 0.1
2 YEAR -1HOUR STORM EVENT: i 0.40 in\hr {Input Site Rainfall Intensity 2-yr 1-hr

T 3600 sec/hr for Livingston, Montana)

NEW SITE LAYOUT EXISTING SITE LAYOUT
AREAS: AREA (Ft2) AREA (Ft2)
TOTAL AREA OF WATERSHED = 217,800 sq. fi. 5.00 acres

Input Only Input Only
PAVED AREAS/STRUCTURES = 4,500.00 sq. ft. 0.10 acres 0.00 sq. ft. 0.00 acres
GRAVELED AREAS = 5,000.00 sq. ft. 0.11 acres 0.00 sq. ft. 0.00 acres
UNIMPROVED = 198,300.00 sq. ft. 455 acres 217,800 sq. ft. 5.00 acres
LANDSCAPED = 10,000.00 sq. ft. 0.23 acres | 0.00 sq. ft. 0.00 acres
TOTAL = 217,800 sq. ft. 5.00 acres 217,800 sq. ft. 5.00 acres
VOLUMES REQUIRED: Volume of runoft = (C*I"A)*T

Total Volume Difference = New Volume - Existing Volume

PAVED AREAS/STRUCTURES = 133.88 C.F. 496 CY. 0.00 C.F. 0.00 CY.
GRAVELED AREAS = 132.23 CF. 490 CY. 0.00 C.F. 000CY.
UNIMPROVED = 1966.60 C.F. 7284 CY. 2159.99 C.F. 80.00 C.Y.
LANDSCAFED = 33.06 C.F. 122 CY. 0.00 C.F. 0.00 C.Y.
TOTAL VOLUME = 2265.78 C.F. 83.92 CY. 2159.99 C.F. 80.00 C.Y.
FLOWIN C.F.S. = 0.63 C.F.S. 0.60 C.F.S.
TOTAL VOLUME DIFFERENCE = 4cy.
TOTAL FLOWIN C.F.S. = 0.03 C.Fs.
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