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INTRODUCTION AND PURPOSE 
 
The Amsterdam Village Subdivision contains 77 acres of undeveloped land.  The proposed 
project site is located southwest of the intersection of Amsterdam Road and Churchill Road.  
More specifically, the project is located in the East One-Half (E ½) of the East One-Half (E ½) 
of the East One-Half (E ½) of Section 14, Township One South (T1S), Range Three East (R3E) 
Gallatin County, Montana. The project proposes to split the property into 58 residential lots and 
2 commercial lots being completed in 3 phases.  
 
The subdivision will be serviced by individual water wells located on each lot and a sanitary 
sewer main that runs south to north connecting to an existing line on Amsterdam Road.  Storm 
water will be managed by two on-site storm sewer detention ponds.  One of these ponds will also 
function as a fire pond with the ability to service the entire site.  
 
Figure 1: Vicinity Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not to Scale 
 
 
 
 
 

Project Site 
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SANITARY SEWER COLLECTION SYSTEM  
 
The preferred sanitary system option to service the Amsterdam Village Subdivision is a gravity 
flow network built to accommodate future flows of a fully developed subdivision. The DEQ 
Circular – 2 Standards for Wastewater Facilities outlines the regulatory requirements and 
criteria that the design for the sewer systems must meet.  The proposed sewer main line will be 
installed that flows from south to the north connecting to an existing sewer main along 
Amsterdam Road.  
 
Communication with the District’s Engineer indicated that the property is within the revised 
sewer district boundary.  This district has a treatment capacity of 75,000gpd at Manhattan’s 
treatment facility.  The subdivision’s sewer contribution must be evaluated in conjunction with 
the existing flows to determine if the district will need to purchase additional capacity.  
 
DEQ-2, Chapter 30 “Design of Sewers” 
 
31 SEPARATION OF CLEAR WATER  
 

The sewer is designed for conveying sewage from the Amsterdam Village Subdivision to the 
Amsterdam City mains.   

 
32 DESIGN CAPACITIES AND DESIGN FLOW  
 

The sewage from the Amsterdam Village Subdivision will be conveyed to the city main via a 
sewer line that runs south to north through the middle of the subdivision. This proposed 
sewer main connects to the 8” main that flows east to west main along Amsterdam Road.  
The proposed mains within the subdivision will be 8-inch in diameter and are sized to flow at 
no more than 75% of capacity for peak hour conditions.  The peaking factor for the design 
area is determined by calculating the equivalent population and inserting the population into 
the Harmon Formula. 
 
Residential Lots 
The city residential average of 2.34 persons per household is used to calculate the equivalent 
population for the residential lots. Montana DEQ 4 specifies a 4 bedroom residential 
dwelling unit as having a flow of 350gpd.    
 

Population: (2.34persons/d.u.) (58d.u.) = 135.72 persons 
 
Flow Rate = (58d.u.) (350gpd/d.u.) = 20,300gpd 

 
Commercial Lot - Convenience Store 
To estimate the commercial population for a convenience store, a flow rate based on square 
footage (data from Brunswick County NC) was selected and multiplied by the area of a 
typical convenience store (the corner of 19th and Baxter in Bozeman).  This flow is then 

 
Page 3  
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divided by a representative Montana DEQ4 flow per employee, yielding a population 
estimate. 
 

Population = (5,000ft2) (60gpd/100ft2) / (13gpd/person) = 231 person 
 
Flow Rate = (5,000ft2) (60gpd/100ft2) = 3,000gpd 
 

Commercial Lot - Office  
Montana DEQ 4 specifies an office as having a flow of 13gpd/employee.  Approximately 30 
employees will be utilizing the office facilities.  

 
Flow Rate: (13gpd/employee) (30 employees) = 390gpd 

 
Infiltration Rate 
 

Assumed Infiltration Rate: (150 gal/acre/day) (55 acres) = 8,250gpd = 0.013cfs 
 
Peak Flow  
The peak flow rate is calculated by multiplying the total flow rate by the peaking factor and 
adding the infiltration rate:  
 

Harmon Formula: Peaking factor = (18+P1/2) / (4+P1/2) 
           Where: P = Population in thousands = 0.392 
   Peaking factor = (18+0.3921/2) / (4+0.3921/2) 
   Peaking factor = 4.03 
 
Average Daily Flow: 20,300gpd + 3,000gpd + 390gpd = 23,690gpd  
 
Peak Flow Rate:  4.03*(23,690) = 95,470.7gpd = 0.148cfs 
 
Peak Flow Rate (including infiltration): 0.161cfs 
  

Sanitary Sewer Hydraulic Analysis 
 
The capacity of an 8-inch main is checked using Manning’s Equation: 
 
Q = (1.486/n)AR2/3S1/2 

 
For an 8-inch PVC sewer main: 
 
 Manning’s n    = 0.013 for PVC 
 Minimum Slope  = 0.004 ft/ft 
 A = area = (3.14/4) d2  = (3.14/4)(8/12)2 = 0.324907ft2 
 P = perimeter = 2(3.14) r  =2(3.14/4)(4/12)  = 2.0944ft 
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 R = hydraulic radius = A/P  = 0.341/2.094      = 0.1667ft 
  R2/3 = 0.301ft 
 S = 0.004 ft/ft 
 S1/2 = 0.0632 ft/ft 
 
 Qfull = (1.486/0.013) (0.34907ft2) (0.30105ft) (0.0632ft/ft) = 0.7592 cfs 
 
 Q0.75 = (0.75) (0.7592cfs) = 0.5694cfs > Qpeak = 0.161cfs    
  
Based on these calculations, an 8-inch sewer main is more than adequate to carry the design 
flows for the subdivision.  Additionally Appendix A shows the peak flow in the 8-inch sewer 
main.  

 
33 DETAILS OF DESIGN AND CONSTRUCTION   
 
33.1 Minimum Size 
        The gravity sewer main is to be 8 inches in diameter.   
 
33.2 Depth 

The minimum depth of the new sanitary services is 4 feet to the top of pipe.  In locations 
where cover is less than 4 feet over top of pipe, the pipe will be insulated with polystyrene 
or equivalent to prevent freezing.  
 

33.3 Buoyancy 
Buoyancy of sewers is considered and flotation of the pipe will be prevented with 
appropriate construction where high groundwater conditions are anticipated.  
 

33.4 Slope  
 
        33.41 Recommended Minimum Slopes 

The 8” gravity main is to be constructed at various grades equal to or higher than the 
required standard minimum of 0.40%.  A potential 6” gravity service must be 
considered at various grades higher than the required minimum of 0.60%.  

 
        33.42 Minimum Flow Depths 

The 8” gravity main will meet or exceed minimum slopes published in DEQ Table 
33.41.  
 

        33.43 Minimum Flow Deposition 
The size and slope of the proposed main will minimize solids deposition.   
 

        33.44 Slope Between Manholes 
      All sewers are designed to have uniform slope between manholes.  
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        33.45 High Velocity Protection 
      Velocities will be less than 15 feet per second.  

 
        33.46 Steep Slope Protection 

      Design slopes are less than 20%  
 

33.5 Alignment 
The gravity sewers will be laid in straight alignments between manholes and will be 
checked per MPWSS prior to acceptance 
 

33.6 Changes in Pipe Size 
Any changes in pipe size will only be made at manholes for this project. 
 

33.7 Materials 
The new gravity sewer main will be constructed from SDR 35 PVC in accordance with 
MPWSS Section 02730.  

 
33.8 Installation  
 
        33.81 Standards 
        The new sewer services will be constructed in accordance with MPWSS Section 02730.  

 
        33.82 Trenching 

The new gravity will be constructed in accordance with MPWSS Section 02730.  Trenching 
and backfill will be in accordance with MPWSS Standard Drawing No. 02221-1.  

 
        33.83 Pipe Bedding Materials and Placement 

The new sewer will be constructed in accordance with MPWSS Section 02730.  Bedding 
and backfill will be in accordance with MPWSS Standard Drawing No. 02221-1 and 
contract documents.  
 

        33.84 Final Backfill 
The new sewer will be constructed in accordance with MPWSS Section 02730.  Final 
backfill will be in accordance with MPWSS Standard Drawing No. 0221-1 and contract 
documents.  
 
33.85 Deflection Test 
Deflection testing for sewer will be at a minimum per MPWSS Section 02730 or per the 
procedure described in Circular DEQ-2 Section 33.85. 

 
33.9 Joints and Infiltration 
 

33.91 Joints 
Gravity sewer joints shall be gasketed in accordance with MPWSS Section 02730 Part 2.2. 
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33.92 Leakage Test 
Leakage testing will be conducted per MPWSS Section 0273 3.4 Tests. 
 
33.93 Water (Hydrostatic) Test 
Hydrostatic testing will be conducted per MPWSS Section 02730 3.4 Tests. 
 
33.94 Air Test 
Air testing will be conducted per MPWSS Section 02730 3.4 Tests.  
 
33.95 Service Connections 
Service connections shall be constructed in accordance with MPWSS Section 02730 and 
Standard Detail 02730-2 and the contract documents. 
 

34 MANHOLES   
 
34.1 Location 

Manhole locations meet the minimum requirements for 8” gravity sewer and are no more 
than 400 feet apart.  
 

34.2 Drop Type 
No drop manholes are included in the design. 
 

34.3 Diameter 
The manholes shall be 4’ diameter precast concrete in accordance with MPWSS Section 
02730 and Standard Drawing 02720-3.  
 

34.4 Flow Channel 
A flow channel with a 0.10’ drop across the manhole will be included in accordance with 
MPWSS Standard Drawings 02720-3 and 02720-7.   

 
34.5 Bench 

A bench will be included in accordance with MPWSS Standard Drawing 02720-3.  
 

34.6 Watertightness 
The manholes shall be precast concrete in accordance with MPWSS Section 02730.  Inlet 
and outlet pipes shall be joined to the manhole with flexible gaskets.  
 

34.7 Inspection and Testing 
Manhole testing shall be in accordance with MPWSS Section 02730 Part 3.4.  
 

34.8 Corrosion Protection for Manholes 
Corrosive conditions are not anticipated for this installation.  
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34.9 Electrical  
No electrical connections are necessary for this installation.  
 

35 INVERTED SIPHONS 
     There are no inverted siphons on this project 
 
36 SEWERS IN RELATION TO STREAMS 
     There are no stream crossings proposed for sanitary sewers.  

 
37 AERIAL CROSSINGS 
     There are no proposed aerial crossings in this project.  
 
38 PROTETION OF WATER SUPPLIES 
 
38.1 Cross Connections Prohibited 

There will be no physical connection between the proposed sewer and any domestic 
water facility.  

 
38.2 Relation to Water Works Structures 

Known public water mains and service connections are shown on the plans 
 

38.3 Relation to Water Mains 
 
38.31 Horizontal Separation  
Sewers will be laid a minimum of 10’, measured edge to edge, from any existing or 
proposed water main.  
 
38.32 Crossings 
All new sewer mains will provide for the maximum allowable separation between water 
services that the existing water mains can provide and include a minimum vertical 
separation of 18” where possible.  Refer to 8.8.4 for any exceptions.  

 
39 SEWER SERVICES AND PLUMBING 
 
39.1. Plumbing 
         No plumbing connections to domestic and fire lines are proposed for this project 
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STORMWATER DRAINAGE PLAN  
 
This Stormwater Drainage Plan satisfies the DEQ 8 Montana Standards for Subdivision Storm 
Drainage requirement for the development for the Amsterdam Village Subdivision in 
Amsterdam, Montana. This plan addresses the proposed improvements by examining the pre- 
and post-development stormwater runoff characteristics of the site.  Additionally it provides 
mitigating measures to compensate for potential impacts resulting from the development.  
 
Design Criteria 
Pre and post-development runoff calculations are performed using the methodology found in the 
DEQ 8 Montana Standards for Subdivision Storm Drainage, 2002 edition.  
 
Design Assumptions 
An original topographic survey for the Amsterdam Subdivision was performed in 2006 by 
Alpine Survey.  Additionally, a recent supplemental survey information was done by CTA 
Surveying.  Both these surveys are for the storm water analysis. Hydraflow Hydrographs 
Extension for AutoCAD Civil 3D 2014 is the modeling program used to size the proposed storm 
water detention ponds and culverts.   
 
Soil Information 
A geotechnical report will be completed for the development analyzing: groundwater conditions, 
existing soils, acceptable use of native materials and compaction requirements. The geotechnical 
report will also include recommend asphalt and concrete sections.  
 
Design Assumptions 
In general, the topography of the site slopes north toward Amsterdam Road and has an average 
slope of 4%. The natural topography in addition to the property’s eastern swale conveys runoff 
from the south to the north.  Once the runoff reaches the northern drainage area it flows into the 
Amsterdam roadway ditch runs which flows from east to the west.  
 
In analyzing pre-development conditions, the property is delineated into two basins: onsite Basin 
A having 64.5 acres and off-site Basin B having 22.6 acres.  Basin B is located to the south west 
of the development.  Runoff from this area will flow from the southwest to the north along with 
the on-site flows.    
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Pre Development Hydraulic Analysis 
As the offsite flows are constant between the pre and post development conditions, the pre 
development hydraulic analysis is focused on just onsite Basin A.  The DEQ 8 Montana 
Standards for Subdivision Storm Drainage is used in determining runoff coefficients for Basin 
A. The Rational Method is used to calculate peak runoff rates during the 2-yr 1 hour and the 100-
yr 24 hour runoff events using a runoff coefficient of C=0.3 to describe the unimproved areas of 
Basin A.  See Appendix B for a layout of the pre-development basins. 
 
Post Development Conditions 
The post-development conditions of the site will consist of the addition of an asphalt roadway 
system as well as residential construction and landscaping on each lot.  The post-development 
area is further broken down into two separate basins, A1 and A2.  According to preliminary 
analysis, the offsite runoff will be controlled by two detention ponds, one at the north of basin 
A1 and another at the north of basin A2.  Appendix B shows the location of each detention area. 
The pond in basin A1 will collect drainage from the south east part of the site and outlet to the 
swale along the edge of the property and flow north.  The pond in basin A2 will collect the 
remaining site flows and outlet into the roadway ditch along Amsterdam Road and continue 
west.  Runoff from each detention area will be conveyed from the property at pre-development 
rates.  
 
Post Development Hydraulic Analysis 
The proposed development, like the pre-development is analyzed focusing on Basin A. The 
composite runoff coefficient of developed Basin A is broken down in Table 1. 
 
Table 1 – Post Development Land Components  
 

Description Area 
Area 
(%)  

Runoff 
Coefficient  

24 ft Asphalt Roads 3.4 5.27 0.95 
58 Residential Lots Impervious (5000sf/lot)  6.43 9.97 0.95 
58 Residential Lots Landscape (4000sf/lot) 5.14 7.97 0.1 
Agricultural Land & Right of Way 47.57 73.75 0.3 
2 Commercial Lots 1.96 3.04 0.8 

 
The weighted runoff coefficient of Basin A is C=0.4. This coefficient is used for the flow rate 
calculation of both the basins.  Additionally, the times of concentrations used for Basin A1 are 
applied to the flow rate calculation for both basins in order to provide the most conservative 
estimation of flow.  Storm water detention will be utilized to attenuate runoff rates to pre-
development conditions for the 2-yr 1 hour runoff event. Additionally, the ponds will be able to 
detain the volume difference between the pre and post development conditions.  
 
Tables 2 and 3 below compare the pre and post development peak flow rates for both basins 
during a 2-year 1-hr event.  
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Table 2 - Basin A1 Peak Flows for 2-year 1-hr Event 
 

  Time of Concentration (min)  Qpeak (cfs) Hyd. Volume (ft3) 
Pre-Development 34 1.93 3,938 
Post-Development 32.5 2.63 5,211 

                  Volume Difference                1,273 
  
Table 3 – Basin A2 Peak Flows for 2-year 1-hr Event 
 

 

               Volume Difference                6,056 
 

Tables 4 and 5 compare the pre and post development peak flow rates for both basins for a 100-
year 24-hr.  
 
Table 4 – Basins A1 Peak Flows for 100-year 24-hr Event 
 

  Time of Concentration (min)  Qpeak (cfs) Hyd. Volume (ft3) 
Pre-Development 34 4.629 9,444 
Post-Development 32.5 6.31 12,494 

 
Table 5 – Basins A2 Peak Flows for 100-year 24-hr Event 
 

  Time of Concentration (min)  Qpeak (cfs) Hyd. Volume (ft3) 
Pre-Development 34 29.37 59,923 
Post-Development 32.5 30.03 59,456 

 

  Time of Concentration (min)  Qpeak (cfs) Hyd. Volume (ft3) 
Pre-Development 34 9.187 18,742 
Post-Development 32.5 12.52 24,798 

 
Page 11  



AMSTERDAM VILLAGE SUBDIVISION PRELIMINARY ENGINEERING REPORT 
   GALLATIN COUNTY, MONTANA 

Storage Facilities & Discharge Structures  
Per Chapter 4 of DEQ 8 Montana Standards for Subdivision Storm Drainage, the storm water 
detention systems for the development will need to accommodate the 2-year 1 hour event.  

 
Basin A1 Detention Pond  
The pond in Basin A1 will serve as a 120,000 gallon (16,042 ft3) fire pond for the area. 
Therefore the pond must be sized to hold the fire pond volume as well as the additional 
runoff from a 2-year event totaling 17,315 ft3.    
 
Pre-Development Q2yr= 1.93cfs 
Post-Development Q2yr= 2.63cfs 
Outlet Weir = 0.436ft wide  
 
Basin A2 Detention pond 
The pond in Basin A2 is designed to have an approximate storage capacity of 6,056 cubic 
feet.  
 
Pre-Development Q2yr = 9.19cfs 
Post-Development Q2yr = 12.5cfs 
Outlet Weir = 0.525ft wide   
 

Culverts  
The culverts on the site are sized to accommodate post development peak runoff rates.  The size 
of the culverts is conservatively modeled to ensure they are able to convey the highest post 
development flow of 12.5 cfs.   
 
Maintenance Considerations  
The detention ponds should be inspected to determine sediment accumulation.  If a large amount 
of sediment is detected (6 inches), then the sediment must be removed from the bottom of the 
pond.  The sediment may contain a significant amount of metals as well as the possibility of 
pesticides.  All sediment removed from the facility shall be deposed of per the City of 
Amsterdam and Department of Environmental Quality Standards. 
 
Summary 
Stormwater runoff from the project site will be collected and detained on-site.  During the 
construction of the site, the proposed system will collect and combine the stormwater from the 
various lots and convey the runoff to the north for detention prior to release.  This measure 
protects from erosion caused by the release of stormwater runoff at greater velocities than 
previously experienced.   
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WATER SYSTEM 
 

This section provides the information required in Part II.B of the Montana Department 
of Environmental Quality’s (MDEQ’s) Subdivision Application Form revised in December 
2003. Specifically, the following information is presented in response to the requirements of 
Section 3 of Part II.B, which address individual water supply systems. Residents of the 
Amsterdam Subdivision will obtain domestic water from individual wells placed on each lot. 
 
Significant hydrology and groundwater testing was completed for the original preliminary plat 
application in 2007 and 2008.  At that time a public system was proposed to serve a much 
larger development.  Much of the data from that application will serve as the supporting 
information contained within this application.  
 
The nearest Public Water Supply (PWS) systems are located in the Town of Manhattan, City 
of Belgrade, River Rock, and the Four Corners Water and Sewer District, all between 6.5-7.0 
miles away. This distance makes the connection to a PWS a financially problematic option. 
Therefore, individual water wells are a suitable solution for domestic water for the residences. 
 
To substantiate the availability of a suitable water supply, supplementary information is 
provided in Appendix C including copies of applicable well logs and water quality information.  
 
Groundwater Sources  
 
Well data from the area of the site was obtained from a variety of sources including the 
following: 
 

• Site information from drilling wells AV-1, AV-2, and Obs-1; 
• Montana Bureau of Mine’s (MBMG) Groundwater Information Center (GWIC) for well 

construction and geologic logs, water level and yield information, and water quality data; 
• The USGS for water level data; 
• Montana DEQ for water quality data from area public water supply wells; 
• State and local sources for pumping test data from nearby sites; and 
• Literature references for geologic and hydrogeological descriptions along with water 

level data. 
 
A total of 202 wells were found in the MBMG GWIC database for T1S R3E Sections 10-15 and 
22-24 (Figure 2).  Well locations may not be precise as the database contains mostly simple 
quarter-section approximations.  The database was also queried further for water level and water 
quality data.  Information from the other sources noted is discussed below. 
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Figure 2: Well Locations 
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WELL LOG SUMMARY FROM MBMG 

 

 
 
Listed usages for the wells obtained from the MBMG search include the following: 
 

• Domestic: 170 
• PWS: 10 
• Commercial: 2  
• Industrial: 2 
• Irrigation/Stockwater: 6 
• Monitoring/Other/Unknown: 9 

 
Hydrogeology and Hydrologic Conditions 
 
Wells in the vicinity of the proposed well are predominantly finished less than 150 ft bgs in 
multiple confined and leaky-confined tertiary aquifers. Only five wells in the vicinity of the 
project are completed at depths greater than 350 ft bgs. Well logs in the area list fine-grained 
Quaternary colluvium ranging in thickness from a few feet to approximately 30 feet, underlain 
by inter-tongued Tertiary sediments consisting of sands, gravels, clays, claystone and sandstone. 
Multiple confining clay layers are present in the tertiary sediments, but they may not be laterally 
extensive. 
 
The wells will be located in the larger, interconnected Gallatin Valley Aquifer. Data in the 
GWIC database list static groundwater levels in the deep wells between 106 - 164 ft bgs. 
Recharge to the alluvial aquifer occurs primarily from seepage from streams and irrigation canals 
(Hacket and others, 1960). Recharge to the deeper, leaky-confined aquifers occurs from up- 
gradient groundwater flow, precipitation infiltration into bedrock exposed in Camp Creek Hills 
and Gallatin Range and potential leakage from the overlying alluvial aquifer. 
 
Although well logs in the area list multiple confining layers, it is doubtful these layers are 
continuous. In addition, numerous wells have been drilled through the confining layers, creating 
a conduit for vertical groundwater flow. Therefore, the aquifer located beneath the proposed 
subdivision is classified as leaky-confined for the purpose of this report and is assigned a rank of 
“Moderate Source Water Sensitivity” according to Table 2 of the Instructions for Completing a 

Sec Wells Min Max Avg Min Max Avg

10 15 100 359 192.8 20 1000 276.5
11 12 73 315 125.1 4 1500 153.3
12 4 80 160 117.0 30 40 35.0
13 106 55 453 188.4 2 500 49.4
14 40 20 460 95.6 3 300 36.4
15 4 143 216 179.8 15 75 37.0
22 2 75 100 87.5 18 25 21.5
23 7 35 410 139.7 10 600 150.4
24 12 23 238 139.2 12 65 30.7

Total 202 20 460 159.2 2 1500 67.3

Depth (ft) Yield (gpm)
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PWS-6 Report for Community or Non-Community Non-Transient Public Water Supplies (DEQ 
Source Water Protection Program, 2002). 
 
In September 2006 Red Tiger Drilling drilled a 460ft deep exploratory well in the vicinity of the 
proposed wells with oversight from PBS&J. Multiple layers of clay, silt, sand, and gravel were 
encountered. Water producing aquifers were encountered in the zones from 265 – 271ft bgs (50 
gpm), 295 – 300ft bgs (20gpm), 335 – 340ft bgs (60gpm), 363 – 371ft bgs (100gpm) and 400ft 
bgs (85 gpm), but the water from these zones was sandy and would require a sand filter. An 
aquifer located in the zone 416 – 460ft bgs produced clear water in quantities over 100gpm.  The 
driller was unable to drill deeper than 460ft bgs due to heaving sands, so the depth of this aquifer 
is not known. Water level in the exploratory well was measured at 163 feet below ground surface 
on October 15, 2006.  
 
Groundwater is present beneath the site in a number of water bearing zones separated by finer 
grained units.  Drilling logs from the site wells AV-1, AV-2, and Obs-1 were used to develop the 
schematic cross-section shown in Figure 3.  The schematic is not to scale but is presented to 
illustrate the relative elevations of water bearing zones and surface water bodies. The schematic 
shows that the shallower water bearing zones intersected by wells AV-1 and AV-2 lie at roughly 
the same elevation as the two nearby creeks (Camp Creek and Godfrey Creek). 
 
Figure 3: Site Cross-Section Schematic 
 

 
Page 16  



AMSTERDAM VILLAGE SUBDIVISION PRELIMINARY ENGINEERING REPORT 
   GALLATIN COUNTY, MONTANA 

 
 
The well log for Obs-1 on site describes the following water bearing zones and apparent flow 
rates: 
 

• 265-271ft bgs (4,364-4,358ft MSL): 50gpm (I1) 
• 295-300ft bgs (4,334-4,329ft MSL): 20gpm (I2) 
• 335-371ft bgs (4,294-4,258ft MSL): 60-100gpm (I4) 
• 400-413ft bgs (4,229-4,216ft MSL): 85gpm (D1) 
• 416->460ft bgs (4,213-<4,169ft MSL): >100gpm (D2) 

 
For comparison, the two Churchill North Subdivision wells produce from 248-259ft (4,283-
4,272ft MSL) for PW-1 (GWIC 208723) or equivalent to the lower intermediate zone for Obs-1; 
and from 440ft (4,091ft MSL) for PW-2 (GWIC 220348) or deeper than the bottom of Obs-1. 
 
For this evaluation the water bearing zones were broken into: 

• “Shallow” (above elevation of 4,370ft MSL) 
• “Intermediate” (elevation 4,370 to 4,240ft MSL), and 
• “Deep” (below elevation 4,240ft MSL). 
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Contours of the depth to water in wells in the area from Slagle (1995) are shown in Figure 4, 
which depicts groundwater flow to the northwest at a gradient of 0.0426 in the immediate 
vicinity of the site.  The upper number on the data points on Figure 4 is well depth, the lower 
number is depth to water.  
 
Figure 4: Water Surface Contour Map (Slagle, 1995) 
  

 
Water level data obtained from MBMG were used to develop a contour map using more wells in 
the vicinity of the site for greater resolution.  A map of these contoured data is shown in Figure 
5.  The gradient shown is flatter than the regional map, at 0.013.  The wells used were ones with 
open intervals deeper than 4,370 feet.  An initial attempt to use all wells in the area indicated that 
at least some of the shallower wells are not connected to the deeper zones. 
 
Figure 5: Potentiometric Map of the Amsterdam Village Area – Intermediate and Deep Zones 
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The static depth to water in wells compared to the depth of the water bearing units suggests the 
Tertiary aquifers are under pressure and confined (water levels rise in the wells above the top of 
the water bearing zones).  Groundwater elevation differences in the data reviewed for the contour 
map above and well hydrographs discussed below suggest that the Shallow zone is not 
significantly hydraulically connected to the Intermediate and Deep zones.  The difference in 
elevations between Intermediate and Deep zone wells is less significant, which may suggest 
these units are in communication.   
 
Pumping test data from a deep zone irrigation well about 8 miles to the north (GWIC 217387) 
indicates that there is no connection between the deep zone and shallower zones.  However, 
testing two other deep zone wells near the town of Manhattan (GWIC 223575 and 214959) 
shows a slight connection between the Deep zone and shallower zones. 
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A map depicting groundwater contours for the shallow zone is shown in Figure 6.  The contours 
are based on just three data points, but show a flow direction to the northwest, similar to the 
deeper zones. 
 
Figure 6: Potentiometric Map of the Amsterdam Village Area – Shallow Zone 
 
 
 

 
 
 
Hydrographs for three wells in T1S R3E are shown in Figure 7.  The plots show that water levels 
declined slightly during the period 1986-2000, but appear to have remained stable since 2000.  
The wells show seasonal fluctuations of about 2-4ft with peaks generally in early to late spring 
and lows in the summer.  The three wells are for different depths (113ft or 4545ft MSL, 240ft or 
4300ft MSL, and 356ft or 4181ft MSL).  The water levels indicate a significant downward 
gradient between the shallow and intermediate well (about 230ft) indicating confining units 
between these zones, and a rise or upward gradient between the intermediate and deeper wells 
(about 12 feet).  This interpretation is a generalization because the wells are in different 
locations. 
 
 
 
Figure 7: Well Hydrographs 
 

 
Page 20  



AMSTERDAM VILLAGE SUBDIVISION PRELIMINARY ENGINEERING REPORT 
   GALLATIN COUNTY, MONTANA 

 
 
Water Quality 
 
Laboratory analytical data from the DEQ public water supply database and analysis results from 
site well samples were used to evaluate groundwater quality for the area around the proposed 
Amsterdam Village development.  The MBMG GWIC database did not contain many samples 
within the nine section search area noted above, so the well search was expanded with wells 
beyond the original search area referred to below as “regional” water quality wells.  Water 
Quality data obtained consists of the following: 
 

• 13 site samples, including 5 each from wells AV-1 and AV-2 (only nitrate data for 8 of 
these samples) and 3 samples from Obs-1 (at two different depths); 

• 11 samples from area PWS systems including 8 from Churchill North, 3 from the 
Churchill Retirement Home, 4 from Godfrey Canyon Estates, and 4 from the Manhatten 
Christian School.  No data were available for the Dyksterhouse Subdivision in the DEQ 
database; and 

• 22 GWIC samples from 16 locations outside the initial search area and referred to as 
“regional” wells (20 miles or less away from the site).  The regional wells were classified 
by basin (Gallatin, Madison, or Jefferson).  

 
A summary of the analysis results for all samples are contained in Appendix C.  The location of 
the wells is shown on Figure 8 for regional wells and on Figure 9 for nearby wells.  The well 
location for the Manhattan Christian School (F on map) appears erroneous; this well is in 
actuality located further to the east. 
 
Figure 8: Regional Water Quality Sample Well Locations 
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Figure 9: Nearby Water Quality Sample Well Locations 
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A piper diagram plot of the sample analysis data for wells 1-7 and two Obs-1 samples is shown 
in Figure 10.  This plot summarizes the general characteristics of the groundwater and can be 
used to identify distinctly separate water types.  The diagram shows that groundwater from all of 
these samples is generally similar and can be classified as calcium-carbonate type.  The two Obs-
1 samples plot in the same general area as all of the others indicating the water types are the 
same. 
 
Figure 10: Piper Diagram of Select Well Samples 

 

 
 

Exceeding groundwater standards in the regional samples is most prevalent for arsenic, with 14 
of the 22 GWIC samples exceeding the standard of 10 ppb, with a range of 10-122 ppb.  The 
closest wells to the site had concentrations of 5.6 ppb (#1), 5.6-10 ppb (#2), and 11.1 ppb (#3).  
The highest arsenic concentrations were for wells to the northwest near the Madison River.   
 
Other exceedances for the regional wells include the Iron standard of 0.3 ppm (#1 at 0.33 ppm 
although a second sample was 0.005 ppm), the Sulfate standard of 250 ppm (#6 at 253 ppm 
although a second sample is 239 ppm, and #13 at 408 ppm), the nitrate standard of 10 ppm (#1 at 
24.9 ppm but a second sample is 0.25 ppm), and the fluoride standard of 4 ppm (#1 at 11 ppm 
with a second sample at 0.3 ppm). 
 
The local wells only showed exceedances for arsenic, with the range in concentrations being 2-
17 ppb.  Exceedances in the Obs-1 samples for iron, manganese, and aluminum could not be 
compared to other local wells because data was very limited or not available.  Because of the 
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prevalence of arsenic at concentrations at or above the standard, this parameter was reviewed in 
greater detail.  A summary of the arsenic data for the regional, local and site wells is shown on 
Table 6.  The arsenic concentration data for each production zone and distance from Obs-1 is 
shown in Figure 11, with data from the wells close to the site only shown in Figure 12, with 
wells identified by zone. 
 
Table 6 – Summary of Arsenic Data 
 

 
 
 
 
 
 
 
 
 
 

Map Dist Frm Grnd Aquifer As Conc
Basin Well GWIC ID X Y MW-1 Elev TD Elev Unit (ppb)

AH-Gallatin River USGS Kammerman 133172 1 1507170.0 537444.2 12973 4682 113 4569 S 5.6
Richard Bryan 130166 2 1522357.8 520803.0 33962 4982 148 4834 S 5.6
Richard Bryan 130166 2 1522357.8 520803.0 33962 4982 148 4834 S 10
Tom Kimm 135593 3 1516862.1 532263.5 21303 4778 178 4600 S 11.1
Jim Scoggins 135737 4 1545328.0 592496.1 57978 4430 ---- ---- ---- <1

AG-Madison River Tom Rumbaugh 9323 5 1467578.2 577380.5 46631 4198 40 4158 S 122
J&J VanDyk 13 6 1469130.1 590540.6 54264 4130 45 4085 S 120
J&J VanDyk 13 6 1469130.1 590540.6 54264 4130 45 4085 S 107
Dierdre Richardson 9316 7 1469130.1 582338.1 48497 4170 51.5 4118.5 S 78
Steve Livingood 9317 8 1468618.3 581327.6 48226 4200 79 4121 S 120
June Doak 16 9 1469874.9 558176.8 36532 4460 100 4360 S 60
Marie Tinder 30 10 1467066.3 579434.4 48260 4155 108 4047 S 116
Chuck&Roberta Williams 32 11 1467036.8 576445.5 46542 4225 145 4080 S 89.4
Chuck&Roberta Williams 32 11 1467036.8 576445.5 46542 4225 145 4080 S 101
H Shipton 6899 12 1462367.9 547864.7 43253 4302 180 4122 S 45
TBE Stock Well 2 3 13 1450106.9 583220.7 64473 4425 ---- ---- ---- 5.3
Ken Mills 890505 14 1464540.0 549013.0 41032 4318 ---- ---- ---- 21

AE-Jefferson R Jack Cooper 9258 15 1422503.8 578778.2 87789 4190 60 4130 S 2.6
Jack Cooper 9258 15 1422503.8 578778.2 87789 4190 60 4130 S 2.73
Lane Brothers 9271 16 1441894.5 575303.7 68385 4415 209 4206 I 19.4

Gallatin-Local Churchhill North PW1 208723 A 1507708.0 554260.9 4497 4531 257 4274 I 6
Churchhill North PW1 208723 A 1507708.0 554260.9 4497 4531 257 4274 I 5
Churchhill North PW1 208723 A 1507708.0 554260.9 4497 4531 257 4274 I 4
Churchhill North PW1 208723 A 1507708.0 554260.9 4497 4531 257 4274 I 4
Churchhill North PW2 220348 B 1507708.0 554260.9 4497 4531 440 4091 D 5
Churchhill North PW2 220348 B 1507708.0 554260.9 4497 4531 440 4091 D 13
Churchhill North PW2 220348 B 1507708.0 554260.9 4497 4531 440 4091 D 13
Churchhill Ret Home 90740 C 1508159.9 551640.6 2926 4577 230 4347 I 6
Churchhill Ret Home 90740 C 1508159.9 551640.6 2926 4577 230 4347 I 7
Godfrey Can Est Well 1 90815 D 1507287.0 547473.8 3330 4541 188 4353 I 6
Godfrey Can Est Well 1 90815 D 1507287.0 547473.8 3330 4541 188 4353 I 5
Godfrey Can Est Well 2 146054 E 1507935.0 548817.1 2816 4531 188 4343 I 3
Godfrey Can Est Well 2 146054 E 1507935.0 548817.1 2816 4531 188 4343 I 2
Manh. Christian School 225403 F 1508877.7 551753.1 3624 4544 453 4091 D 15
Manh. Christian School 225403 F 1508877.7 551753.1 3624 4544 453 4091 D 17
Manh. Christian School 225403 F 1508877.7 551753.1 3624 4544 453 4091 D 15

Gallatin-Site Obs-1 230271 Obs-1 1505551.0 550315.3 1 4629 460 4169 D 25
Obs-1 230271 Obs-1 1505551.0 550315.3 1 4629 375 4254 I 9
Obs-1 230271 Obs-1 1505551.0 550315.3 1 4629 375 4254 I 9
AV-1 236239 AV-1 1504807.4 552374.4 2189 4590 165 4425 S 84
AV-2 236240 AV-2 1504479.0 553621.7 3476 4547 148 4399 S 10
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Figure 11: Plot of Arsenic Concentration versus Distance from Obs-1 (All Well)  
 

 
Figure 12: Plot of Arsenic Concentration versus Distance from Obs-1 (Local Wells) 
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The arsenic concentration plot on Figure 12 suggests that the Deep zone tends to have higher 
concentrations, with most above the standard of 10 ppb, while the Intermediate zone is below the 
standard.  Samples from the Shallow zone also contain arsenic at and above the standard.  The 
regional wells are all shallow except for one which is in the Intermediate zone and had an arsenic 
concentration of 19.4 ppb, higher than the local Intermediate zone wells.  The regional Shallow 
zone wells are likely more representative of conditions specific to that area and may not be of 
particular relevance to the Shallow zone near the site. 
 
Conclusion  
 
A review of well logs from the Montana Bureau of Mines and Geology (MBMG) indicates that 
the average well depth in the vicinity of the site is 160 feet with the average yield at about 
67gpm, although both depth and yield show a wide range.  Most of the wells in the area produce 
less than 100gpm, with only 11 wells greater than that amount.  There does not appear to be any 
correlation between depth and yield.   
 
A review of regional and local water quality samples shows that groundwater from all three 
zones is generally similar and can be classified as calcium-carbonate type.  Arsenic is prevalent 
in the groundwater, and data suggests that the Deep zone tends to have higher concentrations, 
with most above the standard of 10 ppb, while the Intermediate zone is below the standard.  
Samples from the Shallow zone also contain arsenic at and above the standard. 
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APPENDIX A 
 

Sanitary Sewer System Calculations 





Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 9 2014

Sanitary Sewer - Peak Flow in 8in Pipe

Circular
Diameter (ft) =  0.66

Invert Elev (ft) =  100.00
Slope (%) =  0.40
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.16

Highlighted
Depth (ft) =  0.21
Q (cfs) =  0.156
Area (sqft) =  0.09
Velocity (ft/s) =  1.66
Wetted Perim (ft) =  0.79
Crit Depth, Yc (ft) =  0.19
Top Width (ft) =  0.62
EGL (ft) =  0.25

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)





 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Storm Water Calculations 





Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 12 / 1 / 2014

Hyd. No. 2

Post Development Middle Pond

Hydrograph type =  Rational Peak discharge =  2.632 cfs
Storm frequency =  2 yrs Time to peak =  33 min
Time interval =  1 min Hyd. volume =  5,211 cuft
Drainage area =  11.200 ac Runoff coeff. =  0.4*
Intensity =  0.587 in/hr Tc by TR55 =  33.00 min
IDF Curve =  AmsterdamIDF.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(10.400 x 0.30) + (0.800 x 0.90)] / 11.200
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 12 / 1 / 2014

Hyd. No. 2

Post Development North Pond

Hydrograph type =  Rational Peak discharge =  12.52 cfs
Storm frequency =  2 yrs Time to peak =  33 min
Time interval =  1 min Hyd. volume =  24,798 cuft
Drainage area =  53.300 ac Runoff coeff. =  0.4*
Intensity =  0.587 in/hr Tc by TR55 =  33.00 min
IDF Curve =  AmsterdamIDF.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(10.400 x 0.30) + (0.800 x 0.90)] / 53.300
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 12 / 1 / 2014

Hyd. No. 1

Pre Development Middle Pond

Hydrograph type =  Rational Peak discharge =  1.931 cfs
Storm frequency =  2 yrs Time to peak =  34 min
Time interval =  1 min Hyd. volume =  3,938 cuft
Drainage area =  11.200 ac Runoff coeff. =  0.3*
Intensity =  0.575 in/hr Tc by TR55 =  34.00 min
IDF Curve =  AmsterdamIDF.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(11.200 x 0.30)] / 11.200
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 12 / 1 / 2014

Hyd. No. 1

Pre Development North Pond

Hydrograph type =  Rational Peak discharge =  9.187 cfs
Storm frequency =  2 yrs Time to peak =  34 min
Time interval =  1 min Hyd. volume =  18,742 cuft
Drainage area =  53.300 ac Runoff coeff. =  0.3*
Intensity =  0.575 in/hr Tc by TR55 =  34.00 min
IDF Curve =  AmsterdamIDF.IDF Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(11.200 x 0.30)] / 53.300
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Weir Calculations – Middle Pond 

The middle pond has is to contain 120,000 gallons (16,042 ft
3
) of fire pond volume plus the 

volume for a 2-year event (1,273 ft
3
).  The pond is to be 3 feet deep plus an additional 1 foot of 

freeboard.  At 2.8’ the pond holds the required fire pond volume and at 2.99’ the pond holds the 

fire pond volume together with the 2 year event.  The weir is to have an elevation at the 2.8’.  

Conservatively the head at this location would be 1.2’.  Using a trapezoidal weir, the width is  

Q = 3.367bh
3/2

  

1.931cfs = 3.367 b (1.2’) 
3/2 

b = 0.436ft  

Weir Calculations – North Ponds 

The north ponds are to contain the 2- year storm event of 6,056 cubic feet.  The ponds are to each 

be 2 feet deep plus an additional 1 foot of freeboard.  Conservatively the head at this location 

would be 1’.  Using a trapezoidal weir, the width is  

Q = 3.367bh
3/2

  

9.187cfs = 3.367 b (1’) 
3/2 

b = 2.73ft 

 

 

 





 
 
 
 
 
 
 
 

APPENDIX C 
 

Water Quality and Quantity Data 
 
 





 
 



 
 



 



 



 





AV-1 
Site Name: AMSTERDAM VILLAGE 
GWIC Id: 236239 

Section 1: Well Owner 

Owner Name 

AMSTERDAM VILLAGE  

Mailing Address 

10180 COTTONWOOD ROAD   

City State Zip Code 

BOZEMAN MT 59718 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 14 NE¼ NW¼ SE¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.7502 111.3172 NAV-GPS WGS84 

Altitude Method Datum Date 

        

Addition Block Lot 

AMSTERDAM VILLAGE     

Section 3: Proposed Use of Water 

MONITORING (1)  

Section 4: Type of Work 

Drilling Method: ROTARY  

Section 5: Well Completion Date 

Date well completed: Thursday, May 31, 2007  

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 175 6.6
 

Casing 

From To Diameter

Wall 

Thickness 

Pressure 

Rating Joint Type 

-3 120 6 0.25   WELDED 
A53B 

STEEL 

-1.5 155 2   220.0 
FLUSH 

THREAD 

PVC-

SCH 40 
 

Completion (Perf/Screen) 

From To Diameter 

# of 

Openings 

Size of 

Openings Description 

155 165 2 1420 .010 FACTORY SLOTTED 
 

Annular Space (Seal/Grout/Packer) 

From To Description 

Cont. 

Fed? 

0 145 BENTONITE CHIPS   

145 175 10/20 SILICA SAND   
  

Section 7: Well Test Data 

Total Depth: 175 

Static Water Level: 147.6 

Water Temperature:  

 

Air Test * 

 5  gpm with drill stem set at  170  feet for  1  hours. 

Time of recovery  1  hours. 

Recovery water level  147.6  feet. 

Pumping water level    feet. 

 

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

possible. This rate may or may not be the sustainable yield of the 

well. Sustainable yield does not include the reservoir of the well 

casing. 

Section 8: Remarks 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 2 TOP SOIL 

2 13 SILT SAND 

13 21 SILTY CLAY & SAND 

21 29 FINE SAND GRAVEL & COBBLES 

29 31 COURSE SAND 

31 31.5 FINE SAND 

31.5 77 SILT SAND 

77 79 FINE SAND GRAVEL & COBBLES  

79 81 COURSE SAND 

81 91 75% COURSE SAND W/ GRAVELS  

91 94 SILT SAND & FINE SAND 

94 113 SILT SAND & SILTY CLAY 

113 117 75% FINE SAND W/ MED GRAVELS 

117 132 BROWN CLAY W/ LITE BROWN CLAYSTONE 

132 136 FINE SAND & 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:TROY HAUSER 

Company:RED TIGER DRILLING 

License No:MWC-365 

Date 

Completed:
5/31/2007 

  

 

From To Description 

136 137 SANDSTONE W/ FINE SAND 

137 152 SANDSTONE W/ CLAY STREAKS 

152 156 FINE HEAVING SAND 

156 159.5 FINE SAND COUSE GRAVEL & CLAY STREAKS 

159.5 161 CLAY 

161 173 SANDSTONE & CLAY STONE  

173 175 FINE SAND & MED GRAVEL W/ 5 GPM WATER 
 



AV-2 
Site Name: AMSTERDAM VILLAGE 
GWIC Id: 236240 

Section 1: Well Owner 

Owner Name 

AMSTERDAM VILLAGE  

Mailing Address 

10180 COTTONWOOD ROAD   

City State Zip Code 

BOZEMAN MT 59718 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 13 NE¼ NW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.7536 111.3186 NAV-GPS WGS84 

Altitude Method Datum Date 

        

Addition Block Lot 

AMSTERDAM VILLAGE     

 
Section 3: Proposed Use of Water 

MONITORING (1)  

 
Section 4: Type of Work 

Drilling Method: ROTARY  

 
Section 5: Well Completion Date 

Date well completed: Friday, June 01, 2007 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 175 6.9
 

Casing 

From To Diameter

Wall 

Thickness 

Pressure 

Rating Joint Type 

-2 120 6.6 0.25   WELDED 
A53B 

STEEL 

-2 138 2   220.0 
FLUSH 

THREAD 

PVC-

SCHED 

40 
 

Completion (Perf/Screen) 

From To Diameter 

# of 

Openings 

Size of 

Openings Description 

138 148 2 1420 .010 FACTORY SLOTTED 
 

Annular Space (Seal/Grout/Packer) 

From To Description 

Cont. 

Fed? 

0 136 BENTONITE CHIPS   

136 175 10/20 SILICA SAND   
  

Section 7: Well Test Data 

 

Total Depth: 175 

Static Water Level: 142.8 

Water Temperature:  

 

Air Test * 

 

 2  gpm with drill stem set at  174  feet for  1  hours. 

Time of recovery  1  hours. 

Recovery water level  142.8  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 

MONITOR WELL #2 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 1.5 TOP SOIL 

1.5 6 SILTY SAND 

6 28 SILTY SAND & CLAY 

28 54 FINE SAND GRAVEL & COBBLES 

54 56 CLAY & SILTY CLAY 

56 57 FINE SAND 

57 81 FINE SAND GRAVEL & COBBLES 

81 93 SILT SAND 

93 95 FINE SAND GRAVEL & COBBLES 

95 96 FINE SAND & SILT SAND 

96 115 TITE FINE SANDS SHARP GRAVELS & COBBLES

115 149 SILTY CLAY & SANDSTONE 

149 153 FINE SAND W/ SILT SAND 

153 155 CLAY 

155 158 FINE SAND & SILT 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:TROY HAUSER 

Company:RED TIGER DRILLING 

License No:MWC-365 

Date 

Completed:
6/1/2007 

  

 

 

From To Description 

158 175
STREAKED CLAY SANDSTONE FINE SAND & GRAVEL W/ 2 GPM 

WATER  
 

 



Obs-1 
Site Name: CTA LANDWORKS 
GWIC Id: 230271 

Section 1: Well Owner 

Owner Name 

CTA LANDWORKS  

Mailing Address 

10180 COTTONWOOD ROAD  

City State Zip Code 

BOZEMAN MT 59718 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 14 SW¼ SE¼ SE¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.7446 111.3141 NAV-GPS WGS84 

Altitude Method Datum Date 

        

Addition Block Lot 

THE VIRIDIAN VILLAGE     

 
Section 3: Proposed Use of Water 

TEST WELL (1)  

MONITORING (2)  

 
Section 4: Type of Work 

Drilling Method: ROTARY  

 
Section 5: Well Completion Date 

Date well completed: Wednesday, September 27, 2006 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 460 7.5
 

Casing 

From To Diameter

Wall 

Thickness 

Pressure 

Rating Joint Type 

-2 460 6 0.25   WELDED A53B STEEL
 

There are no completion records assigned to this well.  

Annular Space (Seal/Grout/Packer) 

 

There are no annular space records assigned to this well.  
 

Section 7: Well Test Data 

 

Total Depth: 460 

Static Water Level: 409 

Water Temperature:  

 

Air Test * 

 

 100  gpm with drill stem set at  440  feet for  2  hours. 

Time of recovery  2.5  hours. 

Recovery water level  409  feet. 

Pumping water level    feet. 

 

 

* During the well test the discharge rate shall be as 

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

sustainable yield of the well. Sustainable yield does not 

include the reservoir of the well casing. 

Section 8: Remarks 

 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 2 TOP SOIL 

2 18 LITE BROWN CLAY 

18 24 SILTY CLAY W/TRACES GRAVEL 

24 38 FINE SAND GRAVEL & COBBLES 

38 39 CLAY 

39 40 FINE SAND & GRAVEL 

40 41 CLAY 

41 75 FINE SAND & GRAVEL 

75 93 LITE BROWN SILT & CLAYSTONE 

93 97 LITE BROWN CLAY & SILTY CLAY 

97 103 SILT SAND 

103 107 FINE SAND & GRAVEL 

107 135 LITE BROWN SANDSTONE W/SILTSTONE 

135 138 LITE BROWN SILTY CLAY 

138 140 LITE BROWN SANDSTONE W/SILTSTONE  
 

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:TROY HAUSER 

Company:RED TIGER DRILLING 

License No:WWC-598 

Date 

Completed:
9/27/2006 

   

Site Name: CTA LANDWORKS 

GWIC Id: 230271 

Additional Lithology Records  

From To Description 

140 164 LITE BROWN CLAY & SILTY CLAY 

164 168 LITE BROWN SANDSTONE W/BLACK & RED COURSE SAND 



168 171 LITE BROWN SILTY CLAY 

171 174 LITE BROWN SILTY CLAY 

174 178 LITE BROWN SANDSTONE W/ TRACES WHITE LIMESTONE 

178 186 BROWN CLAY 

186 191 FINE SAND & GRAVEL 

191 194 FINE SAND W/SILTSAND 

194 197 BROWN CLAY 

197 205 CLAYSTONE W/CLAY STREAKS 

205 224 BROWN CLAY  

224 231 FINE SAND & GRAVEL 

231 234 SANDSTONE 

234 237 BROWN CLAY 

237 247 FINE/COURSE SAND W/ MED GRAVELS  

247 253 BROWN CLAY 

253 256 SANDSTONE W/CLAYSTONE 

256 257 BROWN CLAY 

257 265 SANDSTONE W/CLAYSTONE 

265 269 FINE SAND & GRAVEL W/ 50 GPM WATER 

269 271 FINE SAND & GRAVEL 

271 277 SILTSTONE 

277 287 FINE SAND & GRAVEL W/ 12 GPM WATER 

287 289 SANDSTONE W/SILTSTONE 

289 295 BROWN SILTY CLAY 

295 300 FINE/COURSE SAND W/ MED GRAVELS W/20 GPM WATER 

300 316 SILTSTONE W/CLAYSTONE 

316 317 MED GRAVELS 

317 318 CLAY W/ SILTYCLAY STREAKS 

318 320 FINE SAND & GRAVEL 

320 329 SANDSTONE 

329 335 CLAYSTONE 

335 340 FINE/COURSE SAND W/40 GPM SANDY WATER  

340 371 FINE/COURSE SAND W/ MED GRAVELS W/100 GPM SANDY WATER 

371 396 CLAYSTONE W/SANDSTONE & CLAY STRINGERS  

396 400 CLAYSTONE W/HEAVING SANDS 85 GPM SAND& WATER 

400 413 SOFT SANDSTONE W/FINE/COURSE SAND STREAKS 

413 416 CLAY W/CLAYSTONE STREAKS 

416 426 SILTSTONE W/FINE SAND STRINGERS 

426 460
FINE/COURSE SAND W/ MED GRAVELS 100 GPM WATER 

DEVELOPING FROM 440 FT 
 

 



Churchill North PW-1 
Site Name: CHURCHILL NORTH SUBDIVISION 
GWIC Id: 208723 
DNRC Water Right: C30005083 

Section 1: Well Owner 
Owner Name 

CHURCHILL NORTH SUBDIVISION  

Mailing Address 

331 RUNJE BLVD  

City State Zip Code 

MANHATTAN MT 59741 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 13 NW¼ SE¼ NW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.755558 111.306007 TRS-SEC NAD83 

Altitude Method Datum Date 

        

Addition Block Lot 

CHURCHILL NORTH     

 
Section 3: Proposed Use of Water 

PUBLIC WATER SUPPLY (1)  

 
Section 4: Type of Work 

Drilling Method: ROTARY  

 
Section 5: Well Completion Date 

Date well completed: Friday, January 30, 2004 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 25 10

25 280 6
 

Casing 

From To Diameter 

Wall 

Thickness 

Pressure 

Rating Joint Type 

-1.8 252.5 6 0.250   WELDED STEEL 
 

Completion (Perf/Screen) 

From To Diameter

# of 

Openings 

Size of 

Openings Description 

248 259 5   .100 

SCREEN-

CONTINUOUS-

STAINLESS 
 

Annular Space (Seal/Grout/Packer) 

From To Description 

Cont.

Fed? 

0 25 BENTONITE   

248 248 FIG K   
  

Section 7: Well Test Data 

 

Total Depth: 280 

Static Water Level: 105.25 

Water Temperature:  

 

Pump Test * 

 

Depth pump set for test  245  feet. 

 182  gpm pump rate with  38.3  feet of drawdown after 

 16  hours of pumping. 

Time of recovery  39  hours. 

Recovery water level  105.7  feet. 

Pumping water level  143.55  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 reservoir of the well casing. 

Section 8: Remarks 

 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 21 SILTY BROWN CLAY 

21 36 BROWN CLAY WITH SMALL PEBBLES 

36 40 SANDY SAND AND GRAVEL 

40 128 SANDS AND GRAVELS SOME MIXED SILTS 

128 153 CLEAN SAND AND GRAVEL 

153 176
SOFT BROWN SILTSTONE AND BLENDING TO 

SILTY CLAY 

176 188 SOUPY SAND WITH SCATTERED GRAVELS 

188 192 LIGHT TAN SILTSTONE/ HARDPAN 

192 197 MEDIUM BROWN FIRM SILTSTONE 

197 208 HEAVING SAND TO FINE GRAVEL 

208 213 FINE SAND WITH MIXED GRAVEL SOME CLAY 

216 219 FINE HEAVING SAND 

219 244 TAN SILTSTONE/ HARDPAN DRY 

244 250
SILTY BROWN CLAY AND CLAYSTONE / 

SILTSTONE MIX 

257 264 SAND AND GRAVEL, SLIGHTLY HEAVING 
 

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.  

Company:POTTS DRILLING INC 

License No:WWC-512 

Date 

Completed:
1/30/2004 

   

From To Description 

264 280 SILTSTONE, CLAYSTONE, SOFT SANDSTONE, DRY 
 

 

 



Churchill North PW-2 
Site Name: CHURCHILL NORTH SUBDIVISION 
GWIC Id: 220348 

Section 1: Well Owner 

Owner Name 

CHURCHILL NORTH SUBDIVISION, CHURCHILL NORTH 

SUBDIVISION  

Mailing Address 

331 KUNJE BLVD.  

City State Zip Code 

MANHATTAN MT 59741 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 30 SE¼ NE¼ SW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.7533 111.3039 NAV-GPS NAD83 

Altitude Method Datum Date 

        

Addition Block Lot 

CHURCHILL NORTH     

 
Section 3: Proposed Use of Water 

PUBLIC WATER SUPPLY (1)  

 
Section 4: Type of Work 

Drilling Method: ROTARY  

 
Section 5: Well Completion Date 

Date well completed: Monday, June 06, 2005 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 25 10

25 440 6
 

Casing 

From To Diameter

Wall 

Thickness 

Pressure 

Rating Joint Type 

2 434 6 0.250   WELDED A53B STEEL
 

There are no completion records assigned to this well.  

Annular Space (Seal/Grout/Packer) 

From To Description 

Cont.

Fed? 

0 25 BENTONITE   
  

Section 7: Well Test Data 

 

Total Depth: 440 

Static Water Level: 102.9 

Water Temperature: 15.56 

 

Pump Test * 

 

Depth pump set for test  242  feet. 

 150  gpm pump rate with  88  feet of drawdown after  11  

hours of pumping. 

Time of recovery  14  hours. 

Recovery water level  102  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 

THIS WELL IS DESIGNATED AS CHURCHILL NTH. PW2 DEQ 

ID # MT0004431 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 18 SANDY CLAY 

26 39 DRY SAND & GRAVEL 

26 115 DRY CLAYBOUND SAND & GRAVEL 

115 158 SAND AND GRAVEL 

158 172 DIRTY SAND & GRAVEL 

172 185 SOFT TAN SILTSTONE 

185 202 HEAVING SAND 

202 227 CLAYS AND SILTSTONES 

227 231 FINE TO COUSE SAND 15 GPM 

231 250 TAN SILTSTONE 

250 257 SILT AND SAND, HEAVING 

257 269 TAN CLAY 

269 270 FINE SAND 

270 271 CLAY 

271 281 SILTSTONE & 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:POTTS DRILLING INC 

License No:WWC-512 

Date 

Completed:
6/6/2005 

   

Site Name: CHURCHILL NORTH SUBDIVISION 

GWIC Id: 220348 

Additional Lithology Records  

From To Description 



281 299 CLAY 

299 301 COURSE SAND 

301 314 SOUPY SAND, CLAYS, SILTS, HEAVING 

314 319 SOUPY SAND TO FINE GRAVELS 

319 337

FINE SAND TO MED. COURSE GRAVELS W/ LENSES OF CLAY, 

SOME SANDS LIGHTLY CEMENTED, LOTS OF WATER BUT KEEPS 

YEILDING SAND EVEN W/ SCREEN 

337 345 SOUPY SANDS, SOME COURSES 

345 354.5 CLAY 

354.5 367 SANDSTONE, MOD. SOFT, BLEEDS SAND 

367 392
CLAY, CLAYSTONE, MUDSTONE, SILTSTONE, MAKES WATER BUT 

DIRTIES UP WHEN SURGED 

392 394 STICKY CLAY 

394 396 CLAY 

396 399 SANDSTONE 

399 402 CLAY 

402 405
SAND, FINE TO MED. W/ SCATTER 1/4 -3/8 PEBBLES, MOD. 

CONSOLIDATED, 100 GPM 

405 410 SEMI CONSOLIDATED SAND, FINE TO MED. 

410 411 WHITE CEMENTED GRAVEL 

411 435

FINE TO MED. COURSE SAND W/ 20% SMALL TO MED. GRAVELS. 

STRATIFIED BETWEEN LENSES OF FIRM BROWN TO GRAY 

SANDSTONE. SAND AND GRAVEL CAVES, SANDSTONE IS 

CONSOLIDATED 

435 440 FIRM TO HARD GRAY SANDSTONE, LOTS OF WATER 
 

 



Godfrey Canyon Estates Well 1 
Site Name: GODFREY CANYON ESTATES 
GWIC Id: 90815 

Section 1: Well Owner 

Owner Name 

DYKSTERHOUSE HENRY  

Mailing Address 

  

City State Zip Code 

   
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 24 SW¼ SW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.736917 111.307043 TRS-SEC NAD83 

Altitude Method Datum Date 

        

Addition Block Lot 

      

 
Section 3: Proposed Use of Water 

PUBLIC WATER SUPPLY (1)  

 
Section 4: Type of Work 

Drilling Method: CABLE  

 
Section 5: Well Completion Date 

Date well completed: Monday, January 24, 1983 

 
Section 6: Well Construction Details 

There are no borehole dimensions assigned to this well. 

Casing 

From To Diameter 

Wall 

Thickness 

Pressure 

Rating Joint Type 

0 152 8         
 

Completion (Perf/Screen) 

From To Diameter 

# of 

Openings 

Size of 

Openings Description 

142 152 8     SCREEN 
 

Annular Space (Seal/Grout/Packer) 

From To Description

Cont.

Fed? 

8 30 CEMENT   
  

Section 7: Well Test Data 

 

Total Depth: 188 

Static Water Level: 83.8 

Water Temperature:  

 

Pump Test * 

Depth pump set for test    feet. 

 64  gpm pump rate with    feet of drawdown after  24  

hours of pumping. 

Time of recovery    hours. 

Recovery water level    feet. 

Pumping water level  139.3  feet. 

 

* During the well test the discharge rate shall be as 

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

sustainable yield of the well. Sustainable yield does not 

include the reservoir of the well casing. 

Section 8: Remarks 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 3 TOPSOIL 

3 11 CLAY 

11 27 CLAYBOUND GRAVEL 

27 51 SANDY CLAY 

51 82 SANDY GRAVEL 

82 83 GRAVEL-WET 

83 107 SANDSTONE & SAND 

107 110 SANDY CLAY 

110 117 SLOPPY SAND-CLAYBOUND 

117 129 CLAY 

129 140 SANDY CLAY 

140 143 COARSE SAND 

143 147 SAND & GRAVEL 

147 152 SAND & COARSE GRAVEL 

152 158 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.  

Company:VAN DYKEN DRILLING INC 

License No:WWC-306 

Date 

Completed:
1/24/1983 

   

From To Description 

158 160 CEMENTED GRAVEL 

160 167 CLAY 

167 168 CEMENTED GRAVEL 

168 178 CLAY 

178 188 CLAYBOUND GRAVEL; SLOPPY SAND & GRAVEL 
 

 

 



Godfrey Canyon Estates Well 2 
Site Name: GODFREY CANYON ESTATES * WELL #2 
GWIC Id: 146054 
DNRC Water Right: 91467 

Section 1: Well Owner 
Owner Name 

GODFREY CANYON ESTATES  

Mailing Address 

7200 CHURCHILL RD  

City State Zip Code 

MANHATTAN MT 59741 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 24 SE¼ NW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.740642 111.304626 TRS-SEC NAD83 

Altitude Method Datum Date 

        

Addition Block Lot 

GODFREY CANYON ESTATES     

 
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, July 05, 1994 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 20 12

20 144 8
 

Casing 

From To Diameter 

Wall 

Thickness 

Pressure 

Rating Joint Type 

-1.5 132 8 0.322     STEEL 
 

Completion (Perf/Screen) 

From To Diameter

# of 

Openings 

Size of 

Openings Description 

132 137 8   70 SLOT SCREEN
 

Annular Space (Seal/Grout/Packer) 

From To Description

Cont.

Fed? 

0 20 CEMENT   
  

Section 7: Well Test Data 

 

Total Depth: 144 

Static Water Level: 67.67 

Water Temperature:  

 

Pump Test * 

 

Depth pump set for test    feet. 

 65  gpm pump rate with    feet of drawdown after  24  

hours of pumping. 

Time of recovery    hours. 

Recovery water level    feet. 

Pumping water level  120  feet. 

 

 

* During the well test the discharge rate shall be as 

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

sustainable yield of the well. Sustainable yield does not 

include the reservoir of the well casing. 

Section 8: Remarks 

 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 1 TOPSOIL 

1 17 CLAY WITH SOME SMALL GRAVEL 

17 24 GRAVEL AND SAND 

24 36 HARD BROWN CLAY 

36 43 GRAVEL AND SAND 

43 75 CLAYBOUND GRAVEL AND SAND 

75 132 CLAYSTONE 

132 135.5 COARSE SANDS SOME GRAVEL 

135.5 138 SOFTER CLAYSTONE 

138 140 HARD CLAYSOTNE 

140 141 CLAYBOUND PEA GRAVEL 

141 144 SOFT BROWN 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:VAN DYKEN DRILLING INC 

License No:WWC-380 

Date 

Completed:
7/5/1994 

  

 

 

 

 



Site Name: US GEOLOGICAL SURVEY - KAMMERMAN 
GWIC Id: 133172 

Section 1: Well Owner 

Owner Name 

KAMMERMAN DELBERT  

Mailing Address 

6911 KIMM ROAD  

City State Zip Code 

BOZEMAN MT 59715 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 36 SE¼ SW¼ SW¼ NW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.7094 111.3061 MAP NAD27 

Altitude Method Datum Date 

4658       

Addition Block Lot 

      

 
Section 3: Proposed Use of Water 

MONITORING (1)  

 
Section 4: Type of Work 

Drilling Method:  

 
Section 5: Well Completion Date 

Date well completed: Tuesday, January 01, 1952 

 
Section 6: Well Construction Details 

There are no borehole dimensions assigned to this well.  

Casing 

From To Diameter 

Wall 

Thickness 

Pressure 

Rating Joint Type 

-1.7 185 8       STEEL 
 

Completion (Perf/Screen) 

From To Diameter

# of 

Openings 

Size of 

Openings Description 

15 113 8     
PERFORATED 

CASING 
 

Annular Space (Seal/Grout/Packer) 

 

There are no annular space records assigned to this well.  
 

Section 7: Well Test Data 

 

Total Depth: 113 

Static Water Level: 15.2 

Water Temperature:  

 

Unknown Test Method * 

 

Yield    gpm. 

Pumping water level    feet. 

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 

HOLE DRILLED BY CONTRACTOR FOR US GEOLOGICAL 

SURVEY. PRINCIPAL WATER BEARING ZONE 16-100 FEET 

BELOW LAND SURFACE. HOLE DRILLED TO DEPTH OF 882 

FEET AND PLUGGED BACK TO 185 FEET BELOW LAND 

SURFACE. 

 
Section 9: Well Log 
Geologic Source 

120SDMS - SEDIMENTS (TERTIARY) 

From To Description 

0 23
SILT- SANDY- CALCAREOUS- TUFFACEOUS- 

BUFF; CONTAINS PEBBLES. 

23 32

GRAVEL- SANDY- SILTY. GRAVEL IS 

COMPOSED OF PEBBLES DERIVED FROM 

TERTIARY BEDS AND VOLCANIC ROCKS. 

32 65
SILT- SANDY- CALCAREOUS- BUFF; CONTAINS 

PEBBLES. 

65 85

GRAVEL- SILTY. GRAVEL IS COMPOSED OF 

VOLCANIC AND METAMORPHIC ROCKS AND 

FRAGEMENTS OF TERTIARY BEDS 

85 92
SAND- SILTY- POORLY SORTED- 

CALCAREOUS. 

92 100
GRAVEL- SANDY; CONTAINS FRAGMENTS OF 

BUFF CLAY- STONE. 

100 125
SILT- SANDY- CALCATEOUS- TUFFACEOUS- 

BUFF; CONTAINS FRAGMENTS OF SILSTONE. 

125 155

CLAY- CALCAREOUS- TUFFACEOUS- LIGHT-

BROWN; CONTAINS FRAGMENTS OF 

SILTSTONE. 

155 174
SILT- SANDY- CLAYEY- CALCAREOUS- 

TUFFACEOUS- BUFF 

174 180 GRAVEL- SANDY- CALCAREOUS- TUFFACEOUS 

180 225 SILT- SANDY- CLAYEY- TUFFACEOUS- BUFF 

225 232 SAND- SILTY- POORLY SORTED 

232 248
SILT- SANDY- CALCAREOUS- TUFFACEOUS- 

BUFF 

248 252 GRAVEL- SANDY 

252 280 SILTSTONE- SANDY- CALCAREOUS- 



TUFFACEOUS- BUFF 
 

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:USGS 

License No:- 

Date 

Completed:
1/1/1952 

   

Site Name: US GEOLOGICAL SURVEY - KAMMERMAN 

GWIC Id: 133172 

Additional Lithology Records  

From To Description 

280 284 VOLCANIC ASH- GRAY 

284 305 GRAVEL- SANDY AND SILTY 

305 323
SAND AND SILT- CALCAREOUS; CONTAINS NUMEROUS DARK 

MINERALS 

323 354
SILTSTONE- SANDY- CALCAREOUS- TUFFACEOUS- BUFF; 

INTERBEDDED WITH TAN LAMINATED CLAYSTONE 

354 363 SAND- POORLY SORTED; CONTAINS PEBBLES 

363 385 SILTSTONE- CLAYEY- CALCAREOUS- TUFFACEOUS- BUFF 

385 428 SAND POORLY SORTED 

428 458 CLAYSTONE- SILTY- SLIGHTLY CALCAREOUS- BUFF 

458 461 VOLCANIC ASH- CALCAREOUS 

461 503 CLAY AND CLAYSTONE- SILTY- CALCAREOUS- TUFFACEOUS- TAN 

503 558 CLAY AND CLAYSTONE- SILTY- CALCAREOUS- LIGHT-GREEN 

558 590 CLAYSTONE- SILTY- PYRITIC- BLUISH-GREEN 

590 725
CLAY AND CLAYSTONE; PYRITIC- DARK-BLUE; FOSSILIFEROUS 

(OSTRACODES AT 715 FT) 

725 749
SAND- POORLY SORTED- COMPOSED CHIEFLY OF QUARTZ- 

GARNET- DARK MINERALS- CALCITE AND PYRITE GRAINS 

749 793
CLAY- SILTY- DARK-BLUE- CONTAINS GYPSUM FRAGMENTS WHICH 

PROBABLY OCCUR IN THIN LAYERS 

793 859

CLAY AND CLAYSTONE; DARK-BLUE- FOSSILIFEROUS 

(OSTRACODES AT 820 AND 835 FT); CONTAINS SILTSTONE 

FRAGMENTS 

859 882

SAND- ANGULAR- BLUISH; CONTAINS PEBBLES. SAND IS 

COMPOSED CHIEFLY OF QUARTZ- FELDSPAR AND GNEISS 

FRAGMENTS. THIS MATERIAL IS PROBABLY DERIVED FROM 

WEATHERED PRECAMBRIAN GNEISS. WELL PLUGGED BACK TO 

185 FEET BELOW LAND SURFACE 
 

 
 
 
 
 
 
 
 
 
 
 
 
Site Name: LEEP ELDON Section 7: Well Test Data 



GWIC Id: 159966 
DNRC Water Right: C099519-00 

Section 1: Well Owner 

Owner Name 

LEEP ELDON  

Mailing Address 

1930 BAXTER DR  

City State Zip Code 

BOZEMAN MT 59715 
 

 
Section 2: Location 

Township Range Section Quarter Sections 

01S 03E 13 NW¼ SE¼ SW¼  

County Geocode 

GALLATIN   

Latitude Longitude Geomethod Datum 

45.746032 111.302572 TRS-SEC NAD83 

Altitude Method Datum Date 

        

Addition Block Lot 

THE SETTLEMENT     

 
Section 3: Proposed Use of Water 

PUBLIC WATER SUPPLY (1)  

 
Section 4: Type of Work 

Drilling Method: ROTARY  

 
Section 5: Well Completion Date 

Date well completed: Wednesday, October 02, 1996 

 
Section 6: Well Construction Details 

Borehole dimensions 

From To Diameter

0 21 16

0 441 8
 

Casing 

From To Diameter

Wall 

Thickness 

Pressure 

Rating Joint Type 

-2.5 282 8 0.280   WELDED STEEL

8 405 6 0.280   WELDED STEEL
 

Completion (Perf/Screen) 

From To Diameter 

# of 

Openings 

Size of 

Openings Description 

409 419 6   .06 SLOTS 

419 430 6   .08 SLOTS 
 

Annular Space (Seal/Grout/Packer) 

From To Description 

Cont. 

Fed? 

0 22 BENTONITE   

403.3 404 K PACKER   
  

 

Total Depth: 441 

Static Water Level: 113 

Water Temperature:  

 

Pump Test * 

 

Depth pump set for test  400  feet. 

 290  gpm pump rate with    feet of drawdown after  8  

hours of pumping. 

Time of recovery  0.25  hours. 

Recovery water level  113  feet. 

Pumping water level  205.6  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 

WELL WAS DRILLED WITH FLUID CIRCULATION FROM 280-

441 FIG K PACKER-403.3 TO 409 5IN BLANK TOP-404 TO 409 

.050 SCREEN-409 TO 414 .060 SCREEN-414.25 TO 419 .080 

SCREEN-419.5 TO 430 5IN BLANK-430 TO 441 

 
Section 9: Well Log 
Geologic Source 

Unassigned  

From To Description 

0 15 SILTY BROWN CLAY 

15 60 DRY TIGHT GRAVELS 

60 145 GRAVELS WITH OCCASIONAL CLAYS 

145 165
STRATIFIED GRAVEL SANDSTONE AND 

CLAYSTONE 

165 175 BROWN CLAYSTONE 

175 176 SAND AND GRAVEL 

176 214 SANDSTONE AND CLAYSTONE 

214 215 FINE TO MEDIUM SAND 

215 220 FINE TO COARSE SAND 

220 250 CLAYBOUND SAND 

250 268 CLAY 

268 272 VERY FINE SAND 

272 292 SANDSTONE WITH CLAY 

292 299 COARSE SAND LOTS OF WATER 

299 323 SOFT 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:POTTS DRILLING INC 

License No:WWC-512 

Date 

Completed:
10/2/1996 

   

Site Name: LEEP ELDON 

GWIC Id: 159966 

Additional Lithology Records  



From To Description 

323 328 HARD CLAY 

328 345 SOFT WHITE BROWN CLAY 

345 380 FIRM DENSE BROWN CLAY 

380 385 SANDS TO COARSE GRAVEL 

385 410 STRATIFIED SAND SANDY CLAY AND GRAVEL 

410 430 MEDIUM SANDS TO GRAVELS 

430 441 BROWN SILTY CLAY 
 

 


