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June 11, 2020

Montana Department of Environmental Quality
Rachel Clark, Engineering Bureau

1520 E Sixth Avenue

PO Box 200901

Helena, MT 59620

Ph: 406-444-6722

E-Mail: rclark@mt.gov

RE: Horse Creek Hills 1 Subdivision
Located in a Portion of Sec 31, T9N, R2E, P.M.M.
Broadwater County, Montana

Dear Ms. Clark:

This report presents Allied Engineering’s wastewater system evaluation for the Horse Creek
Hills 1 Subdivision. The proposed project is located approximately 0.25 miles east of Canyon
Ferry Reservoir at the location where Lower Confederate Road reaches the lake. The legal
description of the approximately 435-acre is Section 31, Township 9 North, Range 2 East,
Principal Meridian Montana, Broadwater County, Montana. The subject property is currently
used for cattle grazing purposes.

In short, there are four different projects proposed to develop the property. The current
projects are proposing to develop the subject property into a 41-lot major subdivision. Horse
Creek Hills 1 Subdivision will be one of four projects through MDEQ and will consist of
developing the 435-acre parcel into 11 residential lots and 1 commercial lot — ranging in size
from 5-acres to 12-acres. The remaining portion of the property is proposed to be developed
into residential and commercial lots in Subdivision projects #2-4.

Refer to the Test Well Drilling Program and Summary included in the appendix for details on
how site-specific data was gathered in order to determine the groundwater gradient and
direction, hydraulic conductivity, background nitrates, and overall subsurface properties. No-
degradation was evaluated on lots that did not meet the Categorical Exemption #1 as outlined
in Appendix P of the Non-degradation manual. As a result, the non-degradation calculations
shown in Appendix D show the worst-case scenario for the entire development as a whole -
which includes the lots that were exempt from non-degradation review. However, lots that
were exempt from non-degredation were not included in the cumulative effects calculations.
Thus, only the lots that did not meet the requirements for exemption under Category #1 were
evaluated for cumulative effects. The worst-case scenario for non-exempt lots in cumulative
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effects were lots 15 & 16 of Horse Creek Hills 2 Subdivision — as they were the closest in
distance. Overall, a maximum of two total drainfields line up in the direction of groundwater in
the entire development — thus lots 15 & 16 were the worst-case scenario for cumulative
effects because they were the closest together of any of the drainfields that overlapped in the
direction of groundwater.

Groundwater monitoring has been required by the Broadwater County Sanitarian for lots #1,
2, 3, & lot 41 (Horse Creek Hills 4 Subdivision). Signs of groundwater were not entirely evident
during the site evaluation; however, monitoring is being required for these sites due to their
proximity to Lower Confederate Creek.

An 8-hour pump test was conducted on a production well that was drilled on lot #13 of the
Horse Creek Hills 2 Subdivision. Pumping was conducted at a rate of 15 gallons-per-minute for
8 hours in total. The production well was drilled beyond the upper 15-ft of the aquifer, and will
be proposed to be utilized for lot #13 pending subdivision approval. The Razack Huntley
equation was used to estimate Hydraulic conductivity based on the 8-hour pump test. This
hydraulic conductivity value was used for non-degradation analysis for all four subdivision
projects.

Each lot is proposed to be served by an onsite water supply well, and an on-site wastewater
treatment system consisting of a septic tank and a subsurface gravity fed drainfield. The
enclosed application is seeking approval for 11 lots located in a proposed subdivision with each
lot consisting of one (1) single family dwelling with up to 5-bedrooms. Each lot in the proposed
development corresponds to 400-gpd according to Circular DEQ-4. This project is also pursuing
an approval of a proposed wastewater treatment systems to serve one (1) commercial lot with
up-to 24 employees. According to Circular DEQ-4, the design wastewater flow for an
employee in a commercial unit is 13-gallons per day, thus a commercial lot will have 312-
gallonss per day of effluent flow.

As part of this application, a site evaluation was conducted, an extensive Test Well Drilling
Program was completed, a non-degradation analysis has been performed, and a wastewater
treatment system consisting of septic tanks and gravity fed drainfields have been proposed
where wastewater systems were conservatively over-sized to ensure soils absorption over a
larger area. The non-degradation analysis including cumulative effects shows the groundwater
impacts will not be significant.

Vicinity maps, soils information, non-degradation analysis, wastewater sizing, etc. has been
included in this report.

If you have any questions or comments, please contact the undersigned. Thank you.

Sincerely,

Bozeman Office. 32 Discovery Drive. Bozeman, Montana 59718. Ph: (406) 582-0221. Fax: (406) 582-5770

Stanley Office. 299 Prairie Drive. PO Box 1251. Stanley, North Dakota 58784. Stanley Ph: (701) 629-0245
DEQ Page 3
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Allied Engineering Services, Inc.

Hunter Morrical, El
Staff Engineer

cc: 71 Ranch LP (Ownership Entity)
Jesse Merrit (Project Representative)

P:\2019\19-072 71 Ranch - Major Subdivision\04 Permitting & Entitlements\03 - MDEQ Sub Application\Horse Creek Hills 1
Subdivision\Documents\Horse Creek Hills 1 Sub-Cover Letter 2020_04 01.docx

Bozeman Office. 32 Discovery Drive. Bozeman, Montana 59718. Ph: (406) 582-0221. Fax: (406) 582-5770
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I. INTRODUCTION

This report presents Allied Engineering’s wastewater system evaluation for the Horse Creek Hills 1
Subdivision. The proposed project is located approximately 0.25 miles east of Canyon Ferry Reservoir at
the location where Lower Confederate Road reaches the lake. The legal description of the approximately
435-acre is Section 31, Township 9 North, Range 2 East, Principal Meridian Montana, Broadwater
County, Montana. The subject property is currently used for cattle grazing purposes. The current projects
are proposing to develop the subject property into a 41-lot major subdivision.

The Horse Creek Hills 1 Subdivision is proposed to develop the underlying 435-acre property into eleven
(11) residential lots and one (1) commercial lot. The rest of the property will be developed into residential
and commercial lots in subsequent MDEQ subdivisions (Horse Creek Hills 2-4 Subdivisions). Lots int
project #1 range in size from 5-acres to 12-acres. One open space lot will be included as part of the Horse
Creek Hills 4 Subdivision.

Several dry gullies are within the extents of the property that show up as “Blue Line Streams” on the
USGS 7.5k quad maps. The elevation of the groundwater in the property was measured using three test
wells that were drilled into the first aquifer. The elevation of groundwater is considerably lower than the
elevation of the dry gullies on site - thus the blue line streams can be shown to be losing streams. The
elevation of groundwater is 3795° above sea level at the locations where the lower elevation of the dry
gullies is approximately 3840’ above sea level. Additionally, these dry gullies were walked by AESI staff
and no noticeable springs or visible groundwater seepage into the gullies was observed.

Groundwater monitoring has been required by the Broadwater County Sanitarian for lots #1, 2, 3, & lot
41 (Horse Creek Hills 4 Subdivision). Signs of groundwater were not entirely evident during the site
evaluation; however, monitoring is being required for these sites due to their proximity to Lower
Confederate Creek.

Each lot is proposed to be served by an onsite water supply well, and an on-site wastewater treatment
system consisting of a septic tank and a subsurface gravity fed drainfield.

The enclosed application is seeking approval for 11 residential lots located in a proposed subdivision with
each lot consisting of one (1) single family dwelling with up to 5-bedrooms. Additionally, the application
is seeking approval for 1 commercial lot that will not serve more than 24 employees utilizing up to 13gpd
of wastewater. Each residential lot in the proposed development corresponds to 400-gpd according to
Circular DEQ-4. The commercial lot in the subdivision corresponds to 312 -gpd according to Circular
DEQ-4.

As part of this application, a site evaluation was conducted, a non-degradation analysis has been
performed for Lots #1-4. Lots #5-12 were not evaluated for non-degradation, as they meet the Category
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#1 exemption listed in Appendix P of the non-degradation manual. These lots meet this exemption as
they: are greater than 1,000 feet from Canyon Ferry in the direction of groundwater; they have a perc rate
between 16 and 50 mpi based on the soil type; they have soil profiles that show 6 feet or more of VFS,
sCL, CL, or SiCL or finer; they have background nitrate levels in the first aquifer of less than 2 mg/l; the
lots are larger than 2 acres; the percolation rate is greater than or equal to 16 mpi based on the soil texture
type; the soil beneath the trench is VFS, SCL, or finer material; depth to bedrock was greater than 8-ft;
and the separation between the proposed mixing zones and any water supply well is greater than 100-ft.
See test pit logs in Appendix B for soil profile data. Wastewater treatment systems consisting of septic
tanks and gravity fed drainfields has been proposed. The non-degradation analysis shows the
groundwater impacts will not be significant. Please note that although this project was submitted
concurrently with Horse Creek Hills 2-4 Subdivisions and presents some of the same information, they
are separate projects.

Vicinity maps, soils information, non-degradation analysis, wastewater sizing, etc. has been included in
this report.

II. WATER SUPPLY

Each lot is planned to be served by an onsite domestic water supply well. The approximate location of
each proposed well is shown on the proposed Lot Layout (see Appendix Table of Contents). A pump test
was conducted on a future water supply well that was drilled in November of 2019. The pump test was
conducted for 8-hours, and the pump rate from the well was approximately 15gpm. The static water level
in the well recovered in less than 8-hours, thus adequate water supply in the aquifer can be anticipated.

As part of our septic evaluation, a water sample was taken from the three on-site test wells that were
drilled to the first aquifer, and analyzed for background nitrates, and conductivity. Samples were
obtained in the upper 15 ft of the aquifer for each Test Well. The water sample analysis results found the
following:

Table 1: Horse Creek Hills 1 Subdivision — Background Water Samples

Sample Location GWIC ID# Nitrate a(?r(llgl;t;me as N CO(Illl (éjgiglty
TW #1 304166 0.50 522
TW #2 304169 1.30 380
TW #3 304167 0.97 607

The average background nitrate as outlined by the Non-degradation manual of 0.92 mg/L was used for
this application.

III. WASTEWATER SYSTEM

Each of the proposed wastewater systems will consist of one (1) 1,500-gallon double compartment
concrete septic tank with effluent filter and an individual sub-surface gravity fed drainfield. Test Pits
were conducted in the areas of the proposed absorption areas and have been included in Appendix B.

Site Evaluation:
On February 6™ and 10™ of 2020, twelve (12) test pits were conducted by personnel from Allied
Engineering Services, Inc. in the vicinity of Horse Creek Hills 1 Subdivision. We have also included the

Allied Engineering Services, Inc. Page 2
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test pits that were conducted as part of the overall development (Horse Creek Hills 2-4 Subdivisions).
Overall, forty-four (44) test pits were excavated on the property as part of the overall development plan
for wastewater system sizing.

Test pits logs for lots #1-12 are summarized below. The test pit number corresponds to the lot number on
which it was excavated — i.e. Test pit #6 was excavated on lot #6. Complete test pit logs for all 4
subdivisions have been included as part of Appendix B. Additionally, hydrometer tests from six locations
are included with the Test Pit logs. Hydrometer tests were performed on the material samples that best
represented the majority of the test pits on-site - to help confirm on-site findings. Hydrometer test results
corresponded with soil textures found in the lab after the test pit samples had been brought into the AESI
laboratory. No groundwater, bedrock, or limiting layer was encountered.

Table 2: Horse Creek Hills 1 Subdivision —Test Pit Results

Application | Application | * Required

Soil Texture Percolation | Rate — Test | Rate — Perc | Absorption Type of
Test Pit Rate Pits Tests Area Wastewater

(min/inch) (gpd/ft?) (gpd/ft?) (1t?) System
TP-1 Silty Loam 16-31 0.4 N/A 780 Gravity-Fed
TP-2 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-3 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-4 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-5 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-6 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-7 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-8 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-9 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-10 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-11 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed
TP-12 Silty Loam 16-31 0.4 N/A 1,000 Gravity-Fed

* Required Absorption for Residential Area based on (1) 5-bdrm home = 400-gpd
* Required Absorption for Commercial Area based on (1) Commercial building with less than or equal to 24
employees = 312-gpd

Soil survey data from the Natural Resources Conservation Service (NRCS) was evaluated as part of this
application. Soil map units in the vicinity of the project location include AoB, AoC, Che, MXE, MwE,
and Te. The NRCS Engineering Properties for these map units range from Silt Loam to gravelly loam — as
shown on the NRCS soil data included in Appendix B. NRCS data generally correlates with data found
during the field investigations.

The proposed gravity fed drainfields have been sized according to the results obtained from test pits
performed on-site which provide for an overall conservative application rate of 0.4 gpd/ft* for all lots per
the sizing criteria of Circular DEQ-4, Chapter 2, Section 2.1.7.

The subject property is located within the FEMA FIRM Map Panel 30007C0350C — Included in
Appendix E.

Allied Engi?eering Services, Inc.
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Wastewater System Sizing

A septic site plan has been provided for the proposed wastewater treatment systems (see Appendix Table
of Contents). A master table shown on sheet WW3.4 of the design plans shows wastewater sizing for the
entire development based on the soil profile corresponding to each lot. The primary and replacement areas
are within 25 feet of the test pit locations.

Wastewater Flow. This project is pursuing an approval of a proposed wastewater treatment
systems to each serve one (1) single family dwelling with up-to a 5-bedrooms for the residential
lots. According to Circular DEQ-4, the design wastewater flow for a 5-bedroom home is 400-
gallons per day. This project is also pursuing an approval of a proposed wastewater treatment
systems to serve one (1) commercial lot with up-to 24 employees. According to Circular DEQ-4,
the design wastewater flow for an employee in a commercial unit is 13-gallons per day, thus a
commercial lot will have 312-gallonss per day of effluent flow.

Primary Treatment (Septic Tank Size). According to DEQ-4, a 5-bedroom home requires a
1,500-gallon septic tank. We are proposing to utilize one (1) 1,500-gallon double compartment
concrete septic tank for the homes. The commercial lot will utilize one (1) 1,000-gallon double
compartment concrete septic tank. The 1,000-gallon tank has more than 2.5 times the design flow,
so it will be sufficient for the commercial lot.

Effluent Filter. All septic tank effluent must pass through an effluent filter, thus, an effluent
filter will be installed in the septic tank. According to a standard maintenance frequency of 5-
years, a 4” Biotube effluent filter is sufficient to accommodate the projected daily sewage flow of
the 400-gpd for the proposed single-family home. A high level alarm is recommended to be
installed in each septic tank to signal that the filter has clogged and needs maintenance.

Secondary Treatment (Drainfield Size). Wastewater treatment systems in the proposed
subdivisions will vary slightly because of varying soil profiles and anticipated effluent flows.
Because of this, four different drainfield designs have been established for the overall
development and are shown on Sheets WW3.1 and WW3.2 of the design plans in Appendix H. A
general table on Sheet WW3.4 outlines which system can be utilized on which lot. Additionally,
the system type for each lot is shown on the proposed Subdivision Wastewater Treatment System
overview sheets in the design plans.

If the system needs to be replaced, the 100% replacement is designated adjacent to the primary
drainfield location and is sized assuming no reduction.

Gravity Distribution Design. The sewage gravity services will consist of 4-inch diameter
Schedule 40 PVC solid sewer pipe. The sewage gravity line shall maintain grade (no humps or
bellies) in order to allow for proper drainage, which will minimize the potential of freezing of the
effluent in the pipe. The 4-inch diameter pipe will gravity to a distribution box. From the box,
four or five (depending on the drainfield type) 4-inch Schedule 40 PVC solid sewer pipes will
gravity to the proposed trenches. Depending on whether the owner chooses to install the standard
trench or gravelless trench, the 4-in line will either run to the end of each lateral or terminate at
the beginning of the infiltrator chamber — per manufacturer recommendations.

Allied Engineering Services, Inc. Page 4
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IV. SOLID WASTE DISPOSAL

Solid waste will be disposed of by individual lot owners at two different locations: — One waste container
located and operated by Townsend Solid Waste - located in Townsend, Montana. The other location also
operated by Townsend Solid Waste is at the Dry Gulch located — in Broadwater County.

V. DRAINAGE

A storm drainage evaluation has been performed as part of this application. Please see the appendix table
of contents.

Allied Engineering Services, Inc. Page 5
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Non-Degradation Analysis

Based on our analysis, the new wastewater system improvements will have a non-significant impact on
surface and ground water supplies. The closest distance to the nearest surface water in the direction of
groundwater of greater than 1,000 feet. Lots #5-12 were not evaluated for non-degradation, as they meet
the Category #1 exemption listed in Appendix P of the non-degradation manual. These lots meet this
exemption as they: are greater than 1,000 feet from Canyon Ferry in the direction of groundwater; they
have a perc rate between 16 and 50 mpi based on the soil type; they have soil profiles that show 6 feet or
more of VFS, sCL, CL, or SiCL or finer; they have background nitrate levels in the first aquifer of less
than 2 mg/l; the lots are larger than 2 acres; the percolation rate is greater than or equal to 16 mpi based
on the soil texture type; the soil beneath the trench is VFS, SCL, or finer material; depth to bedrock was
greater than 8-ft; and the separation between the proposed mixing zones and any water supply well is
greater than 100-ft. When taking cumulative effects into account, the worst-case scenario for lots not
meeting the categorical exemption was two drainfields overlapping together in the direction of
groundwater. The worst-case scenario for the entire subdivision is two drainfields that are separated by
466 feet — those two lots being lot 15 & lot 16 of Horse Creek Hills 2 Subdivision. For the lot with the
most downgradient overlapping wastewater systems (Lot 15), the phosphorous breakthrough is 155 years
— accounting for the distance to surface water being the distance between drainfields. The nitrate
concentration at the end of the final 200-ft mixing zone for lot 15 is 3.70 mg/L. Each of these values
satisfies the non-degradation requirements of 5.0-mg/L for nitrate (maximum) and 50-year breakthrough
for phosphorous (minimum). Besides the constant values that are accepted as input for all analyses and
the dimensions of the drainfield areas, a few site-specific parameters were entered. A summary of the
variables we selected and our reasoning is listed as follows:

=  Hydraulic Conductivity = 100.5-ft/day

The hydraulic conductivity was calculated using the Razack Huntley Equation on data
obtained from an 8-hour pump test that was conducted on site. Pump test data has been
included in Appendix D. Included are the pump test results from the three test wells that
were drilled (TW-1, TW-2, TW-3). These wells were drilled into the first aquifer and
pump test data from when they were drilled (11/26/19) was used along with the longer
pump test from the production well to determine the average hydraulic conductivity for
the aquifer.

* Hydraulic Gradient = 0.0021 ft/ft
Hydraulic gradient and direction was determined using onsite monitoring wells that were
part of an overall comprehensive groundwater monitoring well program and evaluation of
the subject property. These wells were drilled to a depth of the first aquifer in November
0f 2019. The hydraulic gradient was determined to be 0.021 ft/ft with a direction of S38°
34'40"W. A groundwater direction Exhibit has been included in Appendix A.

» Mixing Zone Length = 200-ft
The acceptable mixing zone length based on each property size (£2.0 Acres) is 500-ft.
However, a source specific mixing zone of 200-ft is being proposed for all lots within the
project, as non-degradation calculations show a 200-ft mixing zone being acceptable
given the site conditions.

= Background Nitrate = 0.923-mg/L
Three nitrate concentrations from water samples taken from three onsite monitoring
wells, in the top 15 ft of the first aquifer were analyzed — as shown in table 1 of this

Allied Engineering Services, Inc. Page 6
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report. The three values were averaged together because the values do not differ
significantly throughout the site — as outlined by the non-degradation manual.

= Precipitation = 14-in/year
Based on information from the Western Regional Climate Center (see Appendix A).

= Depth to limiting layer = 9-ft
No groundwater or limiting layer was observed in the test pits that were performed near
the vicinity of the proposed wastewater absorption systems. The Test Pits extended to a
depth of at least 12-ft below ground surface throughout the subdivision, and a gravity fed
drainfield is proposed with a trench depth of 24”-36” below ground surface.

= Distance to Surface Water = 1,000-ft

Several dry gullies shown as blue line streams on the 7.5k quad map on-site have closer
separations to drainfield than the above distance; however, because of the groundwater
elevation related to the bottom of the gullies is significant, those dry gullies have been
assumed to be losing. A minimum of 1,000-ft of separation between drainfields and
surface water is required for the categorical exemption to remain in effect, thus 1,000 ft
was conservatively analyzed as the distance to surface water. Canyon Ferry Reservoir is
the closest surface water to any drainfield within the development, and it is greater than
1,000-ft away in the direction of groundwater. An adjacent to state waters calculation was
conducted for the development and is shown in Appendix D. The calculation shows that
impacts to surface water will be non-significant due to the large conveyance of Canyon
Ferry Reservoir in relation to the number of drainfields being constructed.

Allied Engineering Services, Inc. Page 7
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SUBDIVISION REVIEW JOINT APPLICATION FORM

Montana Department of Environmental Quality
Local Government Joint Application Form
Parts I, I, I1I, IV, and Checklist

Section 76-4-129, Mont5ana Code Annotated (MCA), provides that this Subdivision Review Joint
Application Form may be used to apply for Montana Department of Environmental Quality (DEQ)
approval of subdivisions under the Sanitation in Subdivision laws and for subdivision approval by local
governments under the Subdivision and Platting Act. The form replaces DEQ Form E.S. 91 and local
preliminary plat approval forms. Landowners thus are relieved from the burden of providing similar
information on different forms under two separate laws. Please consult with your local planning board,
health department, or DEQ regarding the proper submittal of this application and supporting materials.

A.

When applying for subdivision review by the planning board and local governing body, the
following parts of this form must be completed and submitted to the governing body or its
designated agent.

1. Part I must be completed for all subdivisions required to be reviewed and approved by the
local governing body.

2. Parts I, II, and III must be completed for all subdivisions for which local subdivision
regulations require submittal of an environmental assessment.

When applying for review of subdivisions by DEQ, Parts I and II of this form must be completed
and submitted to DEQ. If the proposed subdivision is located in a county contracted to perform the
review of subdivisions, the application must be submitted to the local health department.

When applying for concurrent review of the subdivision by the local governing body and by DEQ),
the following parts of this form must be completed and submitted to the local governing body or its
designated agent, or to DEQ:

1. Parts I and II must be completed for all subdivisions for which concurrent review is
requested.
2. Parts I, II and III must be completed for all subdivisions for which local subdivision

regulations require submittal of an environmental assessment.

Although not a requirement of this Joint Application, it is highly recommended that the applicant
complete Part [V - Subdivision Checklist and submit the checklist with Part I and the information
required by Part II. The checklist identifies the application items (with references to applicable
rules and technical circulars) that are typically required by the reviewing authority. Depending on
the technical complexity of the proposed subdivision, the checklist may not necessarily identify all
of the required application items. However, it does provide general guidance to assist the applicant
in preparing a more complete application so as to expedite the review/approval process by the
reviewing authority.

Copies of this Joint Application Form are available from:

Montana Department of Environmental Quality, Permitting and Compliance Division;
Montana Department of Commerce, Economic and Community Development Division;
Local health departments and sanitarians; and

Local planning offices.

DEQ Page 12



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY/
LOCAL GOVERNMENT JOINT APPLICATION FORM

PART I. GENERAL DESCRIPTION & INFORMATION

Name of proposed development:

Horse Creek Hills 1 Subdivision

Location:
City: Townsend

County: Broadwater County

Legal description: Ya Va of Section 31

Type of Review

v

Division of Land, Boundaries Relocated, or
Removal of Restrictions
Condominiums/Townhomes/Mobile
Homes/Recreational Vehicles

Rewrite — No Boundaries Changing,
Aggregation, Change of Use

Modified Site Plan

Descriptive Data

12 Number of lots
Number of condominiums, townhomes, or
spaces

117.98  Total acreage of lots being reviewed
Indicate the proposed/existing use(s)

_ Residential, single family
Residential, multiple family
Type of multiple family structure
(e.g. duplex)

Planned unit development

jEE Condominium/townhomes
[ 1  Mobile home park

Recreational vehicle park
Commercial or industrial

Other (please describe)

e

Name of solid waste (garbage) disposal site:

Geocode: 43-1792-31-1-01-0000

2E

Township 09N Range 0

Type of water supply system

_[/1  Individual well
[1  Individual surface water supply or spring
_ L1 Cistern
| Shared well (2 connections)
1 Multiple-user (3-14 connections & < 25 people)
[ 1  Service connection to multiple-user system
[ 1 Service connection to public system
_[1 Extensionof public main

[ 1  New public system (15+ connections or serving
25+ people)

Type of wastewater treatment system

- Individual wastewater treatment system
[1  Shared wastewater treatment system (2
connections)
[ 1  Multiple-user (3-14 connections & < 25 people)
Service connection to multiple-user
[ l Extension of multiple-user main
| Service connection to public system
Extension of public main
_l:l____ New public system (15+ connections or serving
25+ people)

Designated representative, if any (e.g., engineer, surveyor)

I designate Mark Fasting

of Allied Engineering Services, Inc.

Print name
as my representative for purposes of this application.

Addesss 32 Discovery Drive, Bozeman MT 59718

Print Company Name

Street or P.O. Box, City, State, Zip Code

Email: Mfasting@alliedengineering.com

Phone: 406-582-0221

Owner
Name:

W ea T

71 Ranch, LP by Errol T. Galt, President

Signature of all owners of record

Address: 40 71 Ranch Lane, Martinsdale, MT 59053

Print name of owner (s)

Street or P.O. Box, City, State, Zip Code

Email: €rrol@71ranch.net

Phone: 406 572-3312

Date. 05/22/2020

2017
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Reviewer Applicant
Yes Initials | Page(s)
Missing in ELEMENT DESCRIPTION
NA Report
General
HTM 13 Application form provided & signed by owner, plus contact info for consultant.
HTM 26 Filled out fee sheet & check made out to DEQ
HTM 24-25 | Completed & signed copy of Part 4 Checklist
HTM 30-31 | Vicinity Map Provided
HTM | 196-200 | Copy of plat or COS (or deed if aliquot parts or proposing Aggregation of lots)
HTM 337-346 | 4 copies of lot layout sheet(s); Facilities labeled as Existing or Proposed.
HTM N/A Copy of any existing COSA for reviewed lot(s)
HTM | 204-205 | Floodplains shown on drawings & any applicable documentation provided (LOMAS).
Onsite Wastewater
HTM N/A Copy of any existing WWTS permits for reviewed lot(s).
HTM N/A Proof of pumping for septic tanks within last 3 years, unless system less than 5 years old.
HTM | 112-155 | Soil profile descriptions
HTM 3 Seasonal high groundwater addressed (results or letter indicating in process)

Non-degradation

HTM

10-11,171-188

Nondegradation info IF new development proposed, if expansion of existing development
proposed, or for change in use (residential to commercial, etc.)

Onsite Water

HTM

159-162

Copy of any existing well logs for wells on reviewed lot(s), for wells sampled, & for wells
used for hydraulic conductivity estimates

HTM

157-158

Information about water quality, quantity & dependability (water tests & aquifer well logs)

Public Water or Sewer

HTM

N/A

If extensions or connections to existing public water/wastewater proposed, “will serve”
letter or copy of current bill from public facility owner if connected

Stormwater

HTM

206

Stormwater drainage report & plans

Other documents

HTM

N/A

Special Requests - Prior to full design (waivers, deviations, water availability analysis, non-
degradation predetermination, etc.)

HTM 203 Sage Grouse documentation provided
Copy of submittal to DNRC requesting Water Rights review or, if available, review letter
HTM |201-202]  ;, pxge,
HTM N/A Modified Site Plan

Copy of This checklist AND (circle one)
COMPLETE LETTER or INCOMPLETE LETTER sent on: COMplete Letter

REVIEWED BY:

AGENCY:
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PART I1 REQUIRED INFORMATION FOR A OF SUBDIVISIONS UNDER SANITATION IN SUBDIVISIONS
LAWS (e.g., parcels less than 20 acres, trailer courts, RV parks, condominiums)

All applications must include the information required in ARM 17.36.101-805 and the appropriate
circulars. In order to facilitate review, the application should be organized in the same manner as this
application form and follow closely the submittal requirements in the rules and circulars.

A.  Physical Conditions

Provide the following attachments.

I. A vicinity map showing the location of the proposed subdivision in relation to the nearest
town, highway(s).

2. Soils survey map and most recent interpretations of soil suitability for the proposed land uses.

3. Topographic map of the development with contour intervals meeting the preliminary plat
requirements of the local subdivision regulations.

4. A copy of a preliminary plat* (a minor subdivision plat, if applicable) prepared in accordance
with local subdivision regulations, or a final plat, show the location of:
a. Any rock outcroppings.

b. Any areas subject to flood hazard or, if available, 100- year floodplain studies. (The
local floodplain administrator or the Floodplain Management Section of the Water
Resources Division of the Department of Natural Resources and Conservation may be
contracted for assistance in determining flood hazard locations.)

c. Any natural water systems such as streams, rivers, intermittent streams, lakes or
wetlands. (Also indicate the names and sizes of each).

d. Any man-made water systems such as wells, ponds, canals, ditches, aqueducts,
reservoirs and irrigation systems. (Also indicate the names, sizes and present use of
each).

e. Any existing or proposed utilities located within or adjacent to the subdivision,

including electrical power, natural gas, telephone service, and water and sewer
pipelines or facilities.

*Submit a preliminary plat or certificate of survey with complete and accurate legal description
adequate for DEQ to initiate and complete its review of the subdivision.

B. Water Supply

1. Where an individual water supply system is proposed or existing for each parcel
a. For a proposed system, provide all information required in ARM 17.36.328 — 336,
indicate the distance to the nearest public water system.
If an existing system will be used, provide all information required in ARM 17.36.335.
c. Attach four copies of the lot layout showing the proposed or existing location of each
water supply source (spring, well, or cistern) and indicating the distance to existing or
proposed wastewater treatment systems.

2. Where a multiple user water system is proposed or existing
a. If an existing system will be used:
1) Identify the system and the person, firm, or agency responsible for its operation
and maintenance.
2) Indicate the system's capacity to handle additional use and its distance from the
development.
3) Provide evidence that permission to connect has been granted.
4) Provide three copies of the following attachments:
a) Map or plat showing location, sizes, and depth of any existing water
supply lines and facilities that may directly serve parcels within the
proposed development.
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3.

b) Provide plans and specifications for all proposed extensions and
additional lines and facilities as required by ARM 17.36.335 and DEQ-3.
If a new system will be used
1) Indicate who will install the system, who will bear the costs, when it will be
completed and who will own it.
2) Provide all information required in ARM 17.36.330 - 336 and DEQ-3.

Where a public water system is proposed or existing

a.

If an existing system will be used

1) Identify the system and the person, firm, or agency responsible for its operation
and maintenance.

2) Provide evidence that the system is approved by DEQ and is in compliance with
the regulations.

3) Provide evidence that the managing entity has authorized the connections, the
system has adequate capacity to meet the needs of the subdivision, the system is
in compliance with department regulations, and the appropriate water rights
exist or have been applied for the connections.

4) Provide three copies of the following as attachments.

a) A map or plat showing the location, sizes, and depth of any existing water
lines and facilities that will directly serve parcels within the proposed
development.

b) Plans and specifications for all proposed extensions and additional lines
and facilities as required by ARM 17.36.328 - 330 and DEQ-1 or DEQ-3.

If a new system will be used

1) Indicate who will install the system, who will bear the costs, when it will be
completed, and who will own it.

2) Provide plans and specifications for all proposed extensions and additional lines
and facilities as required by ARM 17.36.328 - 330 and DEQ-1 or DEQ-3.

C. Wastewater Treatment

1.

2.
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Where individual wastewater treatment systems are proposed for each parcel

a.
b.

Indicate the distance to the nearest public wastewater treatment system.
Provide all information required in ARM 17.36.320 - 345 and in DEQ-4.

For a proposed multiple user wastewater treatment system

a.

Where an existing system is to be used

1) Identify the system and the person, firm, or agency responsible for its operation
and maintenance.

2) Indicate the system's capacity to handle additional use and its distance from the
development.

3) Provide evidence that permission to connect has been granted.

4) Provide two copies of the following attachments.

a) A map or plat showing the location, sizes, and depth of any existing
sewer lines and facilities that will directly serve parcels within the
proposed development.

b) Provide plans and specifications for all proposed extensions and
additional lines and facilities as required by ARM 17.36.320-345 and
DEQ-4.

Where a new system is proposed

1) Indicate who will install the system, who will bear the costs, when it will be
completed, and who will own it.

3) Provide all information required in ARM 17.36.320 - 326 and DEQ-4.



3. For a proposed public wastewater treatment system:

a. Where an existing system is to be used

1) Identify the system and the person, firm, or agency responsible for its operation
and maintenance.

2) Provide evidence that the system is approved by DEQ and is in compliance with
the regulations.

3) Provide evidence that the managing entity has authorized the connections, the
system has adequate capacity to meet the needs of the subdivision, and the
system is in compliance with department regulations.

4) Provide three copies of the following as attachments.

a) A map or plat showing the location, sizes, and depth of any existing
sewer lines and facilities that will directly serve parcels within the
proposed development.

b) Plans and specifications for all proposed extensions and additional lines
and facilities as required by ARM 17.36.328 and DEQ-2 or DEQ-4.

b. Where a new system is proposed

1) Indicate who will install the system, who will bear the costs, when it will be
completed, and who will own it.

2) Provide plans and specifications for all proposed extensions and additional lines
and facilities as required by ARM 17.36.320 - 326 and DEQ-2 or DEQ-4. (Also
see ARM 17.38.101).

D. Solid Waste
1. Describe the proposed method of collecting and disposing of solid waste.

2. Indicate the name and location of the department-licensed or appropriate out-of-state solid
waste disposal site where solid waste will be disposed in accordance with ARM 17.36.309.

E. Drainage
1. Streets, roads, and unvegetated areas.

a. Describe measures for disposing of storm run-off from streets, roads, parking lots, and
other unvegetated areas within the subdivision or onto adjacent property.

b. Indicate type of road surface proposed.

c. Describe facilities for stream or drainage crossing (e.g., culverts, bridges).

d. Describe how surface run-off will be drained or channeled from parcels.

e. Indicate if storm run-off will enter state waters and describe any proposed treatment
measures. (A DEQ storm-water discharge permit may be required)

f.  Describe any existing or proposed streambank or shoreline alteration, any proposed

construction or modification of lakebeds or stream channels. Provide information on
location, extent, type, and purpose of alternation.

g. Provide storm drainage plans and specifications as required by ARM 17.36.310 and
DEQ-8.
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F. Other Permits That May Be Necessary

1.
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Water Use Permit (Water Rights)

The Montana Water Law requires new water developments (after July 1, 1973) to be filed
with the Department of Natural Resources and Conservation to receive a water right. For
ground water developments, wells and developed springs, the amount of water to be used will
determine which form to file with the department.

Form 602 — Notice of Completion of Ground Water Development This form is to be filed
when the ground water development is a well, developed spring or a ground water pit. The
amount of water to be used cannot exceed 35 gallons per minute or 10 acre-feet per year. The
form is to be filed within 60 days after the well or spring development is completed and the
water has been put to the intended beneficial use. Do not file until the well is hooked up and
being used.

Form 600 — Application for Beneficial Water Use Permit When the ground water
development is a well, developed spring or ground water pit and the intended use will be over
35 gallons per minute and 10 acre-feet per year, a water use permit must be issued before
water can be appropriated. A correct and complete application with the criteria supplement
and filing fee must be filed with the Department.

Forms are available at the Water Resources Regional Office at the following addresses:

Helena: Water Resources Regional Office, 1424 9™ Avenue, PO Box 201601, Helena,
MT 59620-1601, 406-444-6999, or the regional office in your area

Billings: Water Resources Regional Office, Airport Industrial Park, 1371 Rimtop Dr.,
Billings, MT, 59105-1978, 406-247-4415

Bozeman: Water Resources Regional Office, 151 Evergreen Dr., Suite C, Bozeman, MT
59715, 406-586-3136

Glasgow: Water Resources Regional Office, 222 6" St South, Glasgow, MT 59230, 406-
228-2561

Havre: Water Resources Regional Office, 210 6" Ave., Havre, MT 59501, 406-265-
5516

Kalispell: Water Resources Regional Office, 109 Cooperative Way, Suite 110, Kalispell,
MT 59901, 406-752-2288

Lewistown: Water Resources Regional Office, 613 NE Main St., Suite E, Lewistown, MT
59457, 406-538-7459

Missoula: Water Resources Regional Office, Town & Country Shopping Center, 1610 S.
Third St. West, Suite 103, Missoula, MT 59806, 406-721-4284

For a complete listing of environmental permits required by the state, please reference the
Montana Index of Environmental Permits from the Legislature Office of Environmental
Quality (LEPO) at 406-444-3742 or visit the LEPO Web site:
http://www.leg.state.mt.us/css/publications/lepo/permit_index/permit_tofc.asp.

In addition, there may be other permits required by the federal government or local
government agencies.

Montana Department of Environmental Quality (DEQ), Water Quality web site
(deq.state.mt.us/wqinfo)

MPDES Wastewater Discharge—All discharges to surface water, including
those related to construction dewatering. Contact DEQ, Water Protection
Bureau 406-444-3080.

Storm Water Discharge—Construction activity greater than 1 acre disturbance.
Contact DEQ, Water Protection Bureau 406-444-3080.


http://www.leg.state.mt.us/css/publications/lepo/permit_index/permit_tofc.asp
http://www.deq.state.mt.us/
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MGWPCS Discharge—All construction and/or operation of wastewater
impoundments or conveyances which may cause pollution of ground water.
Also, includes land application of wastewater on a case-by-case basis. Contact
DEQ, Water Protection Bureau at 406-444-3080.

318 Authorization—Any activity in any state water that will cause unavoidable
short-term violations of water quality standards. Contact DEQ, Water
Protection Bureau at 406-444-3080.

310 Permit/SPA (124)—Any activity that physically alters or modifies the bed
or banks of a stream. Contact the local Conservation District.

404 Permit—Any activity resulting in the discharge or placement of dredged or
fill material into waters of the U.S., including wetlands. Contact U.S. Army
Corp of Engineers at 406-441-1375.

Montana Land-Use License or Navigable Waters Easement—The construction,
placement, or modification of a structure or improvement on land below the low
water mark of navigable streams. Contact DNRC at 406-444-2074.

Water Right Permit—Required before constructing new or additional diversion,
withdrawal, impoundment, or distribution works for appropriation of ground
water or surface water. Contact DNRC at 406-444-6614.

Lakeshore Protection Act—Any project in or near a body of water within a
county's jurisdictional area. Contact county government offices.

Public Water Supply—New construction, alteration, extension or operation of a
public water supply or non-State Revolving Fund (SRF) public sewage systems
requires approval from the Department of Environmental Quality. Contact
DEQ, Public Water and Subdivisions Review Bureau at 406-444-4400.

Shoreline Protection—Any work in, over, or near any stream, river, lake, or
wetland on the Flathead Reservation. Contact the Shoreline Protection Office at
406-883-2888 or 406-675-2700 ext. 7201.

UST Permits—Activities involving any type of work related to underground
storage tanks (petroleum and hazardous substances). Contact DEQ, Technical
Services Bureau at 406-444-1420.

RW-20 Permit—A permit is required when work is to be done within a Montana
Department of Transportation (MDT) right of way. Contact the local MDT
District Office.

Floodplain Development Permit—Anyone planning new construction within a
designated 100-year floodplain. Contact DNRC, Water Operation Bureau,
Floodplain Management at 406-444-0860 or local Floodplain Administrator.



PARTIII INFORMATION REQUIRED FOR ENVIRONMENTAL ASSESSMENT UNDER THE

SUBDIVISION AND PLATTING ACT

Information specified in this Part must be provided in addition to that required in Parts I and II of this application form,
when the preparation of an environmental assessment is required by the Montana Subdivision and Platting Act.

A.

Geology

I. Locate on a copy of the preliminary plat, or on a plat overlay, any known hazards affecting the
development that could result in property damage or personal injury due to:
a. Falls, slides or slumps — soil, rock, mud, snow; or
b. Seismic activity.

Describe any proposed measures to prevent or reduce the danger of property damage or personal injury from any
of these hazards.

Identify any geological conditions that might affect development, such as areas of bedrock, unsuitable soils, or
high ground water. Describe any measures proposed to minimize the problems presented by the identified
conditions.

Vegetation

1. Locate on a copy of the preliminary plat, or on a plat overlay, the location of the major vegetation types
such as marsh, grassland, shrub, and forest.

2. Describe measures to be taken to protect trees and vegetative cover (e.g., design and location of lots, roads,
and open spaces).

3. Identify areas containing noxious weed growth. Describe proposed means of weed control, especially to
prevent weed growth on areas disturbed by construction.

Wildlife
1. Identify any major species of fish and wildlife use the area to be affected by the proposed subdivision.
2. Locate on a copy of the preliminary plat, or on a plat overlay, any known important wildlife areas, such as

big game winter range, waterfowl nesting areas, habitat for rare or endangered species, and wetlands.

3. Describe any proposed measures to protect wildlife habitat or to minimize degradation (e.g., keeping
buildings and roads away from shorelines or setting aside marshland as undeveloped open space).

Historical Features

1. Describe and locate on a copy of the preliminary plat, or on a plat overlay, any known or possible historic,
archaeological, or cultural sites that may be affected by the proposed subdivision.

2. Describe any plans to protect such sites or properties.
Roads
I. Describe any required construction of new public or private access roads or substantial improvements to

existing public or private access roads.
2. Describe the proposed closure or modification of any existing roads.

3. If any of the individual lots is accessed directly from an arterial street or road, explain why access was not
provided by means of a frontage road or a road within the subdivision.

4. Indicate who will pay the costs of installing and maintaining dedicated or private roadways.

DEQ Page 20



a. Estimate how much daily traffic the subdivision, when fully developed, will generate on existing
streets and arterials.

b. Discuss the capability of existing and proposed roads to safely accommodate this increased traffic.
c. Describe any increased maintenance problems and cost that will be caused by this increase in
volume.
5. Describe any potential year-round accessibility concerns for conventional automobiles over legal rights-of-

way available to the subdivision and to all lots and common facilities within the subdivision.

6. Identify the owners of any private property over which access to the subdivision will be provided and
indicate whether easements for access have been obtained from those landowners.

F. Utilities

1. Identify the utility companies involved in providing electrical power, natural gas, and telephone service.
Indicate whether utility lines will be placed underground.

2. Identify on the preliminary plat or overlay the locations of any needed utility easements [as required by 76-
3-608(3)(c), MCA].

3. Indicate whether the preliminary plat has been submitted to affected utilities for review.
4. Estimate the completion date of each utility installation.
G. Emergency Services

1. Describe the emergency services available to the residents of the proposed subdivision, including number
of personnel and number of vehicles or type of facilities and road distance to facilities for:

a. Fire protection — Indicate whether the proposed subdivision is in an urban or rural fire district. If
not, describe plans to form or extend an existing fire district, or describe other fire protection
procedures. Where applicable, provide information regarding subdivisions planned in areas of high
fire hazards.

b. Police protection.
c. Ambulance service.
d. Medical services.
2. Indicate whether the needs of the proposed subdivision for each of the above services will be met by

present personnel and facilities.

a. If not, describe the additional expenses necessary to make these services adequate.
b. Explain who will pay for the necessary improvements.
H.  Schools
1. Describe the available educational facilities that would serve this subdivision and the road distance to each.
2. Estimate the number of school children that will be added by the proposed subdivision. Provide a statement

from the administrator of the appropriate school system indicating whether the increased enrollment can be
accommodated by the present personnel and facilities and by the existing school bus system.

1. Land Use

I. Describe land uses on lands adjacent to the subdivision.

2. Describe any comprehensive plan or other land use regulations covering the area proposed for subdivision
or adjacent land. If the subdivision is located near an incorporated city or town, describe any plans for
annexation.
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3. Where public lands are adjacent to or near the proposed development, describe the present and anticipated
uses of those lands (e.g., grazing, logging, and recreation). Describe how the subdivision will affect access
to any public lands.

4. Describe any health or safety hazards on or near the subdivision, such as mining activity, high-pressure gas
lines, dilapidated structures, high-voltage power lines, or irrigation ditches. Any such conditions should be

accurately described and their origin and location identified.

5. Describe any on-site or off-site uses creating a nuisance such as unpleasant odor, unusual noises, dust, or
smoke. Any such conditions should be accurately described and the origin and location of each identified.

J. Parks and Recreation Facilities

Describe park and recreation facilities to be provided within the proposed subdivision and other recreational
facilities that will serve the subdivision.
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POSSIBLE SOURCES OF INFORMATION TO CONTACT WHEN COMPLETING THE FORM

Local Agencies

City or County Health Department
City Engineer or County Surveyor

County Road Supervisor
Conservation District
County Extension Service
Planning Board Staff
Floodplain Administrator

State Agencies

School District

Fire District or Department

Police or Sheriff's Department
Hospital or Ambulance Service

Chamber of Commerce

Telephone, Electrical Power, Gas, and

Cable Companies

Information

Dept of Fish, Wildlife, and Parks

Dept of Environmental Quality

Dept of Transportation

Dept of Natural Resources
and Conservation (DNRC)

Bureau of Mines and Geology

Federal Agencies

Location___

Fisheries, vegetation
and wildlife

Water quality

Access to state highways traffic
data maps, aerial photographs

Surface and ground water,
floodplains, well logs, water
rights, fire hazards

Farm Service Agency

Bureau of Land Management

Forest Service

Geological Survey

Natural Resources
Conservation Service
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Helena and
regional offices

Helena
Helena

Helena and
regional offices

Geology, ground water, water Butte and Billings
quality well logs, topographic maps

Information Location
Aerial photographs County offices

Vegetation, maps,
topography

Topography, surface water,
soil maps, vegetation, wildlife
fire hazards, maps

Geology, surface and ground water,
water quality, floodways,
topographic maps

Soils, surface water,
flood hazards, erosion

Billings and district
offices

Missoula regional,
national forest and

district offices

Helena

Bozeman and county
offices



Subdivision: Horse Creek Hills 1 Subdivision
E.Q. Number (provided by DEQ):

Please complete the checklist with your initials or N/A.

Part IV SUBDIVISION CHECKLIST

county: Broadwater

Date:

Applicant or County
Representative | Initial or | DEQ Initial Refer to ARM 17.36
Initial or N/A N/A or N/A Question Subsections Reviewer's Comments
1. Have deviation or waiver requests been
N/A submitted with appropriate fees? 17.36.601
HTM 2. Is check included with correct fee? 17.36.103 and 17.36.802
3. Is application included with owner's
HTM signature/address/phone/date? 17.:36.102
HTM 4 Is legible copy of Preliminary Plat or COS 17.36.103
included?
5. Is legal description included on the
HTM Preliminary Plat or COS? 17.36.103
6. Are all lots described on survey being
H T M reviewed and any exclusions clearly stated 17.36.103, 17.36.605
on Preliminary Plat or COS?
HTM 7. Are state letters of approval included

(DNRC water rights permit, Groundwater
discharge permit, public water etc.?

17.36.103

N/A

8. Is local health officer approval included?

17.36.103, 17.36.106,
17.36.108

9. Are Planning Board or County

N/A Commissioner comments included? 17.36.103(1)(1)
10. Is a clear copy of USGS or other topo 17.36.103 and 17.36.322 -
; subsurface wastewater
map included to show ground slope of .
roperty? treatment system (SWTS);
property: 17.36.310 - stormwater;
HTM 11. Are 4 copies of lot layout included with 17.36.103, 17.36.104,
the subdivision name on each? 17.36.112
12. Is all required information (e.g., scale,
HT M legend, north arrow, etc.) included on the lot 17.36.104
layout?
N/A 13. Are_locatlons of wate_r and sewer lines 17.36.104
(extensions and connections) shown?
14. Are on-site sewer systems designed in
HTM conformance with DEQ 47? 17.36.320
HTM 15. Is the slope given for drainfield areas? 17.36.104, 17.36.322
16. Is sewage treatment system type
HTM allowed? 17.36.321
HTM 17. Are drainfield replacement areas 17.36.104
shown?
HTM 18. Are minimum setback requirements 17.36.323
met?
HTM 19. Are soil pltsl (test holes) labeled, and 17.36.104, 17.36.325
adequate soil pit data provided?
20. Are sewage system agreements,
HTM easements, O & M plan addressed? 17.36.326
21. Is information to verify depth to
H T M seasonal high ground water or bedrock 17.36.325
provided?
22. If conducted, does perc test value(s)
N/A correspond to soil type? 17.:36.325
N/A 23. Is gray water reuse system proposed? 17.36.319
HTM 24.1s ad_equate water supply quantity 17.36.103, 17.36.330
substantiated?
25. Are water quality analyses (nitrate,
HTM
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nitrite, specific conductivity, and bac-T (for
existing wells) provided, along with well log
and well location?

17.36.331 (proposed)
17.36.335 (existing)




26. Is existing well over 25 ft. in depth and
grouted to 25 feet?

17.36.335

Applicant or County
Representative | Initial or | DEQ Initial Refer to ARM 17.36
Initial or N/A N/A or N/A Question Subsections Reviewer's Comments
N/A 27_. Wwill aIternanve water supply be used 17.36.336
(cistern, spring)?
HTM 28. Is nondegradation addressed and
supporting data to determine background 17.36.103, 17.36.312,
water quality, hydraulic conductivity and 17.30.501-518, 17.30.715
hydraulic gradient provided?
HTM 29. Is nitrate level at end of mixing zone < 5
ppm (< 7.5 ppm, if level 2 provided), and 17.36.103, 17.36.312,
phosphorous breakthrough > 50 years and 17.30.715
trigger analysis for n and p addressed?
30. Are all supporting legal documents
HTM included (shared users agreements 17.36.103, 17.36.326,

easements, covenants, HOA,water/sewer
districts)?

17.36.310, 17.36.334

N/A

31. Is a copy of the local septic permit (if
issued) for an existing septic system
provided?

17.36.327

N/A

32. Is a septic pumper's report stating an
existing septic tank has been pumped
within the last 3 years provided?

17.36.327

N/A

33. Is evidence demonstrating proper
hydraulic functioning of an existing septic
system provided?

17.36.327

N/A

34. Are wells, drainfields and/or mixing
zones within 100 ft. perimeter outside of
subdivision boundaries shown?

17.36.103, 17.36.104

N/A

35. Is proposed subdivision within 500 feet
of public water supply and/or sewer
system?

17.36.328

N/A

36. Is authorized statement to connect to
existing public water and/or sewer system
and statement of adequate capacity
provided?

17.36.328

N/A

37. Is existing public water system
approved by DEQ and PWS # provided?

17.36.328

N/A

38. Do appropriate water rights exist for the
public water connection?

17.36.328

HTM

39. Are subdivisions adjacent to state
waters addressed?

17.36.312

N/A

40. Are plans and specs stamped and
signed by PE?

17.36.314

N/A

41. Is letter from owner stating PE
certification of construction and "as-builts"
will be submitted included?

17.36.314

HTM

42. Are 100-year floodplain requirements
met, and floodplains and drainages shown?

17.36.104, 17.36.323,
17.36.324

17.36.103, 17.36.309 (waste

i i ?
HTM 43.1s solid waste disposal addressed? stored on-site)
44. Has storm water drainage been
H T M addressed? ’ 17.36.310, DEQ 8
Notes:

Applicant/representative: Name

County reviewer:

DEQ reviewer:

Name

Name

Mark Fasting, PE

Signature
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Signature

Signature

Date

Date /

Date [/ [/

/




Subdivision Review Fee Calculation Checklist
SUBDIVISION NAME: Horse Creek Hills 1 Subdivision

EQ#

Choose type of lots, water system, wastewater system, nondegradation, and other components as necessary

TYPE OF LOTS
Unit Total
Unit cost Number of Units (unit cost x no. of units)
Subdivision lot or parcel or townhouse lot or parcel $160 12 $1,920.00
Condominium, trailer court, RV campground unit or space unit or space $60 $0.00
"Resubmittal fee - previously approved lot/boundaries not changed lot or parcel $90 $0.00
TYPE OF WATER SYSTEM
"lndividual or shared water supply system (existing/proposed) unit $110 12.00 $1,320.00
Multiple user water system (non-public) unit* $400 $0.00
*plus 3130 per hour for review in excess of 4 hours hour $130 If Required To be invoiced
new distributing system lineal foot $0.30 $0.00
connection to distribution system lot/unit $90 $0.00
Public water system
DEQ 1 or DEQ 3 Water System component per 17.38.106 To be invoiced
TYPE OF WASTEWATER SYSTEM
"Existing systems unit $90 $0.00
"New gravity fed system drainfield $120 12 $1,440.00
New dosed systems, elevated sand mound, ET systems, design* $240 $0.00
intermittent sand filter, ETA system, recirculating sand filter, drainfield $60 $0.00
recirculating trickling filter, aerobic treatment unit,
nutrient removal, and whole house subsurface drip irrigation
*plus $130 per hour for review in excess of 2 hours hour $130 If Required To be invoiced
Gray water reuse, holding tanks, sealed pit privies, unit* $120 $0.00
unsealed pit privies, seepage pits, waste segregation systems,
experimental systems
*plus $130 per hour for review in excess of 2 hours hour $130 If Required To be invoiced
New multiple user wastewater system (non-public) unit* Per Type Above
*plus $130 per hour for review in excess of 4 hours hour $130 If Required To be invoiced
new collection system lineal foot $0.30 $0.00
connection to system lot/unit $90 $0.00
[Public wastewater system
Treatment System component per 17.38.106 To be invoiced
OTHER
.Deviation from Circular request™® $250 $0.00
*plus 8130 per hour for review in excess of 2 hours hour $130 If Required To be invoiced
(Waiver from Rules request™® $250 $0.00
*plus 8130 per hour for review in excess of 2 hours hour $130 To be invoiced
Reissuance of original approval statement request $70 $0.00
"Review of revised lot layout document request $160 $0.00
"Municipal Facilities Exemption Checklist request $120 $0.00
Nondegradation review - nonsignificance determinations
individual/shared drainfield* $70 3 $210.00
*plus $130 per hour for review in excess of 2 hours hour $130 If Required To be invoiced
multiple-user lot/structure™® $40 $0.00
*plus $130 per hour for review in excess of 2 hours hour $130 If Required To be invoiced
source specific mixing zone drainfield $250 1 $250.00
public drainfield If Required To be invoiced
Storm drainage plan review - DEQ-8 Simple plan review project $130 $0.00
Storm drainage plan review - DEQ-8 Standard plan review project $220 1.00 $220.00
lot* $50 12 $600.00
*plus 3130 per hour for review in excess of 30 minutes per lot hour $130 If Required To be invoiced
Preparation of environmental impact statements/EAs actual cost If Required To be invoiced
Review for compliance with ARM 17.30.718
ew Level 2 System Approval approval* $900 $0.00
*plus $130 per hour for review in excess of 6 hours hour $130 If Required To be invoiced
DEQ Hagleotéﬁleview Fee $5,960.00

Revised 03/01/2020
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Soil Map—Broadwater County Area, Montana
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Soil Map—Broadwater County Area, Montana

MAP LEGEND

Area of Interest (AOIl)
Area of Interest (AOI)
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Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Broadwater County Area, Montana
Version 17, Sep 5, 2018

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor

o Sinkhole shifting of map unit boundaries may be evident.

‘i.i;;. Slide or Slip

Sodic Spot
BB FiaturgResources Web Soil Survey 5/28/2019
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Soil Map—Broadwater County Area, Montana

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
AoB Amesha loam, 1 to 4 percent 146.3 32.3%
slopes
AoC Amesha loam, 4 to 9 percent 58.4 12.9%
slopes
ChC Chinook sandy loam, 4 to 9 0.0 0.0%
percent slopes
MwE Musselshell-Crago channery 31.7 7.0%
loams, 15 to 35 percent
slopes
MxE Musselshell-Crago cobbly 213.5 47.1%
loams, 8 to 20 percent
slopes
Te Thess silt loam 3.4 0.8%
Totals for Area of Interest 453.4 100.0%
usDA  Natural Resources Web Soil Survey 5/28/2019
== Conservation Service National Cooperative Soil Survey Page 3 of 3

DEQ Page 40



Map Unit Description: Amesha loam, 1 to 4 percent slopes---Broadwater County Area,
Montana

Broadwater County Area, Montana

AoB—Amesha loam, 1 to 4 percent slopes

Map Unit Setting
National map unit symbol: 4ygg
Elevation: 2,700 to 6,500 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 130 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Amesha and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Amesha

Setting
Landform: Alluvial fans, stream terraces
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0to 4 inches: loam
Bk - 4 to 49 inches: loam
C-49to 74 inches: loam

Properties and qualities

Slope: 1 to 4 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: High (about 9.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Grassland (R044BP804MT)
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey 5/28/2019

=== Conservation Service National Cooperative Soil Survey Page 1 of 2
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Map Unit Description: Amesha loam, 1 to 4 percent slopes---Broadwater County Area,
Montana

Minor Components

Mussel

Percent of map unit: 5 percent

Landform: Fans, terraces

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Silty (Si) 10-14" p.z. (R044XC455MT)
Hydric soil rating: No

Musselshell

Percent of map unit: 3 percent

Landform: Terraces, fans

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Amesha

Percent of map unit: 2 percent

Landform: Alluvial fans, stream terraces

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

USDA

=0
|

Natural Resources
Conservation Service

DEQ Page 42
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Map Unit Description: Amesha loam, 4 to 9 percent slopes---Broadwater County Area,
Montana

Broadwater County Area, Montana

AoC—Amesha loam, 4 to 9 percent slopes

Map Unit Setting
National map unit symbol: 4ygh
Elevation: 1,900 to 7,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 135 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Amesha and similar soils: 60 percent
Minor components: 40 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Amesha

Setting
Landform: Alluvial fans, stream terraces
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0to 4 inches: loam
Bk - 4 to 49 inches: loam
C-49to 74 inches: loam

Properties and qualities

Slope: 4 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: High (about 9.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Grassland (R043BP804MT)
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

DEQ Page 43

5/28/2019
Page 1 of 2



Map Unit Description: Amesha loam, 4 to 9 percent slopes---Broadwater County Area,
Montana

Minor Components

Amesha

Percent of map unit: 15 percent

Landform: Alluvial fans, stream terraces

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Chinook

Percent of map unit: 15 percent

Landform: Hills, fans, terraces

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Sandy (Sy) 10-14" p.z. (R044XC451MT)
Hydric soil rating: No

Crago

Percent of map unit: 10 percent

Landform: Alluvial fans

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

USDA

=0
|

Natural Resources
Conservation Service

DEQ Page 44
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Map Unit Description: Chinook sandy loam, 4 to 9 percent slopes---Broadwater County Area,
Montana

Broadwater County Area, Montana

ChC—Chinook sandy loam, 4 to 9 percent slopes

Map Unit Setting
National map unit symbol: 4ygy
Elevation: 1,900 to 6,500 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 135 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Chinook and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Chinook

Setting
Landform: Hills, fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
Ap - 0 to 8 inches: sandy loam
Bw - 8 to 14 inches: sandy loam
Bk1 - 14 to 34 inches: sandy loam
Bk2 - 34 to 60 inches: sandy loam

Properties and qualities

Slope: 4 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): High
(1.98 to 5.95 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Sandy (Sy) 10-14" p.z. (R044XC451MT), Upland
Grassland (R044BP818MT)
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey 5/28/2019
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Map Unit Description: Chinook sandy loam, 4 to 9 percent slopes---Broadwater County Area,

Montana
Minor Components
Amesha
Percent of map unit: 5 percent
Landform: Stream terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy (Sy) 10-14" p.z. (R044XC451MT)
Hydric soil rating: No
Data Source Information
Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018
UsDA  Natural Resources Web Soil Survey 5/28/2019
==l Conservation Service National Cooperative Soil Survey Page 2 of 2
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Map Unit Description: Musselshell-Crago channery loams, 15 to 35 percent slopes---
Broadwater County Area, Montana

Broadwater County Area, Montana

MwE—Musselshell-Crago channery loams, 15 to 35 percent
slopes

Map Unit Setting
National map unit symbol: 4yhw
Elevation: 1,900 to 7,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Musselshell and similar soils: 50 percent
Crago and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Musselshell

Setting
Landform: Escarpments
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0to 5inches: channery loam
Bk1 - 5 to 26 inches: gravelly loam
Bk2 - 26 to 43 inches: gravelly loam
2C - 43 to 60 inches: very gravelly sandy loam

Properties and qualities

Slope: 15 to 35 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey
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Map Unit Description: Musselshell-Crago channery loams, 15 to 35 percent slopes---
Broadwater County Area, Montana

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Sagebrush Shrubland (R044BP805MT)
Hydric soil rating: No

Description of Crago

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0to 4 inches: channery loam
Bk1 - 4 to 27 inches: gravelly loam
Bk2 - 27 to 36 inches: extremely gravelly sandy loam
2C - 36 to 60 inches: extremely gravelly loamy sand, extremely
gravelly sandy loam, very gravelly sandy loam
2C - 36 to 60 inches:
2C - 36 to 60 inches:

Properties and qualities

Slope: 15 to 35 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 70 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Sagebrush Shrubland (R044BP805MT)
Hydric soil rating: No

Minor Components

Mussel
Percent of map unit: 5 percent
Landform: Escarpments
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 10-14" p.z. (R044XC455MT)
Hydric soil rating: No

Cabbart
Percent of map unit: 3 percent

USDA  Natural Resources Web Soil Survey 5/28/2019
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Map Unit Description: Musselshell-Crago channery loams, 15 to 35 percent slopes---
Broadwater County Area, Montana

Landform: Hills, hills

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Shallow (Sw) 10-14" p.z. (R044XC452MT)
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

USDA  Natural Resources Web Soil Survey 5/28/2019

==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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Map Unit Description: Musselshell-Crago cobbly loams, 8 to 20 percent slopes---Broadwater
County Area, Montana

Broadwater County Area, Montana

MxE—Musselshell-Crago cobbly loams, 8 to 20 percent
slopes

Map Unit Setting
National map unit symbol: 4yhx
Elevation: 2,400 to 7,000 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Musselshell and similar soils: 55 percent
Crago and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Musselshell

Setting
Landform: Terraces, fans
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A -0to 5inches: cobbly loam
Bk1 - 5 to 26 inches: gravelly loam
Bk2 - 26 to 43 inches: gravelly loam
2C - 43 to 60 inches: very gravelly sandy loam

Properties and qualities

Slope: 8 to 20 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

USDA  Natural Resources Web Soil Survey 5/28/2019
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Map Unit Description: Musselshell-Crago cobbly loams, 8 to 20 percent slopes---Broadwater
County Area, Montana

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Sagebrush Shrubland (R043BP805MT)
Hydric soil rating: No

Description of Crago

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A - 0to 4 inches: cobbly loam
Bk1 - 4 to 27 inches: gravelly loam
Bk2 - 27 to 36 inches: extremely cobbly sandy loam
2C - 36 to 60 inches: extremely cobbly loamy sand

Properties and qualities

Slope: 8 to 20 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 70 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Sagebrush Shrubland (R043BP805MT)
Hydric soil rating: No

Minor Components

Thess
Percent of map unit: 5 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Thess
Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear

USDA  Natural Resources Web Soil Survey
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Map Unit Description: Musselshell-Crago cobbly loams, 8 to 20 percent slopes---Broadwater
County Area, Montana

Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Sappington
Percent of map unit: 5 percent
Landform: Fans, hills
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty (Si) 10-14" p.z. (R044XC455MT)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

USDA  Natural Resources Web Soil Survey 5/28/2019
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Map Unit Description: Thess silt loam---Broadwater County Area, Montana

Broadwater County Area, Montana

Te—Thess silt loam

Map Unit Setting
National map unit symbol: 4yjh
Elevation: 3,000 to 6,500 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 135 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Thess and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Thess

Setting
Landform: Terraces, fans
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
A -0to 5inches: silt loam
Bk - 5 to 22 inches: loam
2Bk - 22 to 60 inches: very gravelly sand

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 40 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT),
Limy Grassland (R044BP804MT)
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey
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Map Unit Description: Thess silt loam---Broadwater County Area, Montana

Minor Components

Amesha
Percent of map unit: 5 percent
Landform: Alluvial fans, stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Silty-Limy (SiLy) 10-14" p.z. (R044XC457MT)
Hydric soil rating: No

Scravo

Percent of map unit: 5 percent

Landform: Terraces, fans

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Shallow to Gravel (SwGr) 10-14" p.z.
(R044XC454MT)

Hydric soil rating: No

Toston
Percent of map unit: 5 percent
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Saline Lowland (SL) 10-14" p.z. (R044XC449MT)
Hydric soil rating: No

Lothair
Percent of map unit: 5 percent
Landform: Fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey (Cy) 10-14" p.z. (R052XN162MT)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018
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Depth to Water Table—Broadwater County Area, Montana
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Depth to Water Table—Broadwater County Area, Montana

MAP LEGEND
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Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Broadwater County Area, Montana
Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

L 0-25 Date(s) aerial images were photographed: Sep 10, 2012—Feb

O 25-50 15,2017

O 50 - 100 The orthophoto or other base map on which the soil lines were

compiled and digitized probably differs from the background

O 100-150 imagery displayed on these maps. As a result, some minor

= 150 - 200 shifting of map unit boundaries may be evident.

| > 200
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Depth to Water Table—Broadwater County Area, Montana

Depth to Water Table
Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI

AoB Amesha loam, 1to 4 >200 146.3 32.3%
percent slopes

AoC Amesha loam, 4 to 9 >200 58.4 12.9%
percent slopes

ChC Chinook sandy loam, 4 |>200 0.0 0.0%
to 9 percent slopes

MwE Musselshell-Crago >200 31.7 7.0%

channery loams, 15 to
35 percent slopes

MxE Musselshell-Crago >200 213.5 47.1%
cobbly loams, 8 to 20
percent slopes

Te Thess silt loam >200 3.4 0.8%
Totals for Area of Interest 453.4 100.0%
Description

"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the
water table at selected sites and on evidence of a saturated zone, namely
grayish colors (redoximorphic features) in the soil. A saturated zone that lasts for
less than a month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A
low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute
for the component. For this soil property, only the representative value is used.

Rating Options

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December
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Flooding Frequency Class—Broadwater County Area, Montana
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Flooding Frequency Class—Broadwater County Area, Montana

MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Flooding Frequency Class—Broadwater County Area, Montana

Flooding Frequency Class

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AoB Amesha loam, 1to 4 None 146.3 32.3%
percent slopes

AoC Amesha loam, 4 to 9 None 58.4 12.9%
percent slopes

ChC Chinook sandy loam, 4 | None 0.0 0.0%
to 9 percent slopes

MwE Musselshell-Crago None 31.7 7.0%
channery loams, 15 to
35 percent slopes

MxE Musselshell-Crago None 213.5 47.1%
cobbly loams, 8 to 20
percent slopes

Te Thess silt loam None 3.4 0.8%

Totals for Area of Interest 453.4 100.0%
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Flooding Frequency Class—Broadwater County Area, Montana

Description

Flooding is the temporary inundation of an area caused by overflowing streams,
by runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps
and marshes is considered ponding rather than flooding.

Frequency is expressed as none, very rare, rare, occasional, frequent, and very
frequent.

"None" means that flooding is not probable. The chance of flooding is nearly 0
percent in any year. Flooding occurs less than once in 500 years.

"Very rare" means that flooding is very unlikely but possible under extremely
unusual weather conditions. The chance of flooding is less than 1 percent in any
year.

"Rare" means that flooding is unlikely but possible under unusual weather
conditions. The chance of flooding is 1 to 5 percent in any year.

"Occasional" means that flooding occurs infrequently under normal weather
conditions. The chance of flooding is 5 to 50 percent in any year.

"Frequent” means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50 percent in any year but is less
than 50 percent in all months in any year.

"Very frequent" means that flooding is likely to occur very often under normal
weather conditions. The chance of flooding is more than 50 percent in all months
of any year.

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: More Frequent

Beginning Month: January

Ending Month: December
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Ponding Frequency Class—Broadwater County Area, Montana
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Ponding Frequency Class—Broadwater County Area, Montana

Area of Interest (AOIl) US Routes
Area of Interest (AOI) Major Roads
Soils Local Roads
Soil Rating Polygons
|:| None Background
- Aerial Photography
[ Rare
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[ Not rated or not available
Soil Rating Lines
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- Rare
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- Not rated or not available

Soil Rating Points
None

u
O Rare
o Occasional
[ | Frequent
O Not rated or not available

Water Features
Streams and Canals

Transportation

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor

Rail
b als shifting of map unit boundaries may be evident.
— Interstate Highways
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Ponding Frequency Class—Broadwater County Area, Montana

Ponding Frequency Class

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AoB Amesha loam, 1to 4 None 146.3 32.3%
percent slopes

AoC Amesha loam, 4 to 9 None 58.4 12.9%
percent slopes

ChC Chinook sandy loam, 4 |None 0.0 0.0%
to 9 percent slopes

MwE Musselshell-Crago None 31.7 7.0%

channery loams, 15 to
35 percent slopes

MxE Musselshell-Crago None 213.5 47.1%
cobbly loams, 8 to 20
percent slopes
Te Thess silt loam None 3.4 0.8%
Totals for Area of Interest 453.4 100.0%
Description
Ponding is standing water in a closed depression. The water is removed only by
deep percolation, transpiration, or evaporation or by a combination of these
processes. Ponding frequency classes are based on the number of times that
ponding occurs over a given period. Frequency is expressed as none, rare,
occasional, and frequent.
"None" means that ponding is not probable. The chance of ponding is nearly 0
percent in any year.
"Rare" means that ponding is unlikely but possible under unusual weather
conditions. The chance of ponding is nearly 0 percent to 5 percent in any year.
"Occasional" means that ponding occurs, on the average, once or less in 2
years. The chance of ponding is 5 to 50 percent in any year.
"Frequent" means that ponding occurs, on the average, more than once in 2
years. The chance of ponding is more than 50 percent in any year.
Rating Options
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: More Frequent
Beginning Month: January
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Ponding Frequency Class—Broadwater County Area, Montana

Ending Month: December
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under
similar storm and cover conditions. The criteria for determining Hydrologic soil
group is found in the National Engineering Handbook, Chapter 7 issued May
2007 (http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil
series is a new concept for the engineers. Past engineering references contained
lists of HSGs by soil series. Soil series are continually being defined and
redefined, and the list of soil series names changes so frequently as to make the
task of maintaining a single national list virtually impossible. Therefore, the
criteria is now used to calculate the HSG using the component soil properties
and no such national series lists will be maintained. All such references are
obsolete and their use should be discontinued. Soil properties that influence
runoff potential are those that influence the minimum rate of infiltration for a bare
soil after prolonged wetting and when not frozen. These properties are depth to a
seasonal high water table, saturated hydraulic conductivity after prolonged
wetting, and depth to a layer with a very slow water transmission rate. Changes
in soil properties caused by land management or climate changes also cause the
hydrologic soil group to change. The influence of ground cover is treated
independently. There are four hydrologic soil groups, A, B, C, and D, and three
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

USDA  Natural Resources Web Soil Survey 5/28/2019
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Engineering Properties---Broadwater County Area, Montana

Texture is given in the standard terms used by the U.S. Department of
Agriculture. These terms are defined according to percentages of sand, silt, and
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam,"
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than sand is 15 percent or
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH,
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral
soil that is less than 3 inches in diameter is classified in one of seven groups
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and
plasticity index. Soils in group A-1 are coarse grained and low in content of fines
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an
additional refinement, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index numbers range from 0 for the
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10
inches in diameter are indicated as a percentage of the total soil on a dry-weight
basis. The percentages are estimates determined mainly by converting volume
percentage in the field to weight percentage. Three values are provided to
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and in nearby areas and on
estimates made in the field. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey

area or from nearby areas and on field examination. Three values are provided to

identify the expected Low (L), Representative Value (R), and High (H).
References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of
sampling and testing. 24th edition.
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Engineering Properties---Broadwater County Area, Montana

American Society for Testing and Materials (ASTM). 2005. Standard
classification of soils for engineering purposes. ASTM Standard D2487-00.
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Engineering Properties---Broadwater County Area, Montana

Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is

%1

found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://directives.sc.egov.usda.gov/

OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),

Representative Value (R), and High (H).

denotes the representative texture; other

Engineering Properties—Broadwater County Area, Montana

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-RH | L-RH | L-RH | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
AoB—Amesha loam,
1 to 4 percent
slopes
Amesha 90 |B 0-4 Loam CL, CL- A-4,A-6 |0-0-0 |0-0-0 |95-98-1 |90-95-1 |70-80- |55-65- |25-30 5-10-15
ML 00 00 90 75 -35
4-49 Loam, sandy loam, |CL-ML, A-4 0-0-0 |0-3-5 [95-98-1 |90-95-1 |70-80- |55-65- |[20-25 NP-5
silt loam ML 00 00 90 75 -30 -10
49-74 Loam, fine sandy CL-ML, A-2,A-4 |0-0-0 |0-5-10 |65-83-1 |55-78-1 |45-65- |25-45- |20-25 NP-5
loam, gravelly ML, SC- 00 00 85 65 -30 -10
sandy loam SM, SM
AoC—Amesha loam,
4 to 9 percent
slopes
Amesha 60 (B 0-4 Loam CL, CL- A-4,A-6 |0-0-0 |0-0-0 |95-98-1 |90-95-1 |70-80- |55-65- |25-30 5-10-15
ML 00 00 90 75 -35
4-49 Loam, sandy loam, |CL-ML, A-4 0-0-0 |0-3-5 [95-98-1 |90-95-1 |70-80- |55-65- |[20-25 NP-5
silt loam ML 00 00 90 75 -30 -10
49-74 Loam, fine sandy CL-ML, A-2,A-4 |0-0-0 |0-5-10 |65-83-1 |55-78-1 |45-65- |25-45- |20-25 NP-5
loam, gravelly ML, SC- 00 00 85 65 -30 -10
sandy loam SM, SM
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties—Broadwater County Area, Montana
Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
ChC—Chinook sandy
loam, 4 to 9 percent
slopes

Chinook 95 |A 0-8 Sandy loam SM A-2,A-4 |0-0-0 |0-0-0 |80-90-1 |75-88-1 |55-65- |30-40- [15-20 NP-3 -5

00 00 75 50 -25
8-14 Fine sandy loam, SM A-2,A-4 |0-0-0 |0-0-0 |80-90-1 |75-88-1 |55-70- |30-40- [15-20 NP-3 -5

sandy loam 00 00 85 50 -25
14-34 Fine sandy loam, SM A-2,A-4 |0-0-0 |0-0-0 |80-90-1 |75-88-1 |55-70- |30-40- [15-20 NP-3 -5

sandy loam 00 00 85 50 -25
34-60 Fine sandy loam, SM A-2,A-4 |0-0-0 |0-0-0 |80-90-1 |75-88-1 |60-70- |[25-35- [15-20 NP-3 -5

loamy fine sand, 00 00 80 45 -25

sandy loam
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties—Broadwater County Area, Montana
Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
MwE—Musselshell-
Crago channery
loams, 15 to 35
percent slopes
Musselshell 50 B 0-5 Channery loam CL-ML, A-4 0-0-0 |5-10-15(65-75- |60-70- |45-55- |40-50- |25-28 5-8-10
GC- 85 80 65 60 -30
GM,
SC-SM
5-26 Loam, gravelly loam | CL-ML, A-4 0-0-0 |0-5-10 [60-80-1 |55-78-1 |50-65- |40-58- |25-28 5-8-10
GC- 00 00 80 75 -30
GM,
SC-SM
26-43 Gravelly loam, loam | CL-ML, A-4 0-0-0 |0-8-15 [65-83-1 |60-80-1 |45-63- |40-55- |15-20 NP-5
GC- 00 00 80 70 -25 -10
GM,
GM, ML
5/28/2019

Web Soil Survey

UsbA  Natural Resources
National Cooperative Soil Survey
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties—Broadwater County Area, Montana

Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
43-60 Very gravelly sandy |GC-GM, |A-1,A-2 |0-0-0 |10-13- |[40-50- |30-43- |25-35- |[10-20- |[15-20 NP-5
loam, very GM 15 60 55 45 30 -25 -10
gravelly fine

sandy loam, very
gravelly loam

Crago 40 |B 0-4 Channery loam CL-ML, A-4 0-0-0 |0-4-8 [63-69- |45-59- |38-52- |27-38- |27-35 9-14-18
GC- 76 76 72 54 -43
GM,
GM,
SC-SM
4-27 Gravelly loam, GC,GC- |A-2,A4, [0-0-0 |0-6-11 [53-61- |29-48- |24-43- |18-33- |30-38 13-19-2
gravelly clay GM A-6 72 72 7 55 -45 5
loam, very

gravelly clay loam

27-36 Extremely gravelly |GC-GM, |A-1,A-2 |0-0-0 |0-6-10 |44-51- |22-38- |16-30- |8-17-29 [27-38 12-16-2
loam, very GM, 59 59 50 -49 0
gravelly clay GP-GM
loam, extremely
gravelly sandy

loam
36-60 Extremely gravelly |GP, GP- |A-1 0-0-0 |0-6-10 [49-57- |24-43- |17-35- |4-11-23 |0-27 -41 |NP-6
loamy sand, GM, 65 65 59 -13

extremely gravelly | GM
sandy loam, very
gravelly sandy
loam

UsDA  Natural Resources Web Soil Survey 5/28/2019
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties—Broadwater County Area, Montana
Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
MxE—Musselshell-
Crago cobbly
loams, 8 to 20
percent slopes
Musselshell 55|B 0-5 Cobbly loam CL-ML A-4 0-0-0 |15-28- |[85-90- |80-85- |60-70- |55-65- |25-28 5-8-10
40 95 90 80 75 -30
5-26 Loam, gravelly loam | CL-ML, A-4 0-0-0 |0-5-10 [60-80-1 |55-78-1 |50-65- |40-58- |25-28 5-8-10
GC- 00 00 80 75 -30
GM,
SC-SM
26-43 Gravelly loam, loam | CL-ML, A-4 0-0-0 |0-8-15 [65-83-1 |60-80-1 |45-63- |40-55- |15-20 NP-5
GC- 00 00 80 70 -25 -10
GM,
GM, ML
UsbA  Natural Resources Web Soil Survey 5/28/2019
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Engineering Properties---Broadwater County Area, Montana

Engineering Properties—Broadwater County Area, Montana

Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
43-60 Very gravelly sandy |GC-GM, |A-1,A-2 |0-0-0 |10-13- |[40-50- |30-43- |25-35- |[10-20- |[15-20 NP-5
loam, very GM 15 60 55 45 30 -25 -10
gravelly fine

sandy loam, very
gravelly loam

Crago 30|B 0-4 Cobbly loam CL-ML, A-4 0-0-0 |15-23- |[75-80- |70-75- |60-65- |50-55- |[20-25 NP-5
ML 30 85 80 70 60 -30 -10
4-27 Very stony loam, CL,GC, |A-2,A4, |0-0-0 |10-28- |50-65- |45-60- |40-55- |30-45- |[25-30 5-10-15
very cobbly clay GC- A-6 45 80 75 70 60 -35
loam, gravelly GM,
loam SC-SM
27-36 | Very cobbly loam, GC-GM, |A-1,A-2 |0-0-0 |25-40- |30-40- |25-35- |20-30- |15-25- |[20-25 NP-5
extremely cobbly GM 55 50 45 40 35 -30 -10

sandy loam, very
gravelly clay loam

36-60 Very cobbly sandy | GM A-1 0-0-0 |25-40- |[35-45- |25-35- |15-25- |10-18- |— NP
loam, extremely 55 55 45 35 25
cobbly loamy
sand, very
gravelly sandy
loam
Te—Thess silt loam
Thess 80 |B 0-5 Silt loam CL,CL- |A4,A6 |[0-0-0 |0-0-0 [95-98-1 |90-95-1 |80-88- |60-70- |20-28 5-10-15
ML 00 00 95 80 -35
5-22 Loam, silt loam CL,CL- |A4,A6 |[0-0-0 |0-3-5 [90-95-1 |85-90- |80-88- |60-70- |20-28 5-10-15
ML 00 95 95 80 -35
22-60 Very gravelly sand, |GP, GP- |A-1 0-0-0 |0-8-15 [20-28- |15-23- |10-15- |0-5-10 |— NP
very gravelly GM 35 30 20
loamy sand,
extremely gravelly
sand
UsDA  Natural Resources Web Soil Survey 5/28/2019
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Engineering Properties---Broadwater County Area, Montana

Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018

UsDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Physical Soil Properties

This table shows estimates of some physical characteristics and features that
affect soil behavior. These estimates are given for the layers of each soil in the
survey area. The estimates are based on field observations and on test data for
these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as
classes with specific effective diameter class limits. The broad classes are sand,
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter
to 2 millimeters in diameter. In this table, the estimated sand content of each soil
layer is given as a percentage, by weight, of the soil material that is less than 2
millimeters in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05
millimeter in diameter. In this table, the estimated silt content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2
millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer
is given as a percentage, by weight, of the soil material that is less than 2
millimeters in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle
size is important for engineering and agronomic interpretations, for determination
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil
and the ability of the soil to adsorb cations and to retain moisture. They influence
shrink-swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease
of soil dispersion, and other soil properties. The amount and kind of clay in a soil
also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is
measured when the soil is at field moisture capacity, that is, the moisture content
at 1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after
the soil is dried at 105 degrees C. In the table, the estimated moist bulk density
of each soil horizon is expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density data are used to compute
linear extensibility, shrink-swell potential, available water capacity, total pore
space, and other soil properties. The moist bulk density of a soil indicates the
pore space available for water and roots. Depending on soil texture, a bulk
density of more than 1.4 can restrict water storage and root penetration. Moist
bulk density is influenced by texture, kind of clay, content of organic matter, and
soil structure.

USDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates in the table are expressed in terms
of micrometers per second. They are based on soil characteristics observed in
the field, particularly structure, porosity, and texture. Saturated hydraulic
conductivity (Ksat) is considered in the design of soil drainage systems and
septic tank absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of
storing for use by plants. The capacity for water storage is given in inches of
water per inch of soil for each soil layer. The capacity varies, depending on soil
properties that affect retention of water. The most important properties are the
content of organic matter, soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of plants or crops to be grown
and in the design and management of irrigation systems. Available water
capacity is not an estimate of the quantity of water actually available to plants at
any given time.

Linear extensibility refers to the change in length of an unconfined clod as
moisture content is decreased from a moist to a dry state. It is an expression of
the volume change between the water content of the clod at 1/3- or 1/10-bar
tension (33kPa or 10kPa tension) and oven dryness. The volume change is
reported in the table as percent change for the whole soil. The amount and type
of clay minerals in the soil influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The
shrink-swell potential is low if the soil has a linear extensibility of less than 3
percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more
than 9 percent. If the linear extensibility is more than 3, shrinking and swelling
can cause damage to buildings, roads, and other structures and to plant roots.
Special design commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed
as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter. The content of organic matter in a soil can be maintained by returning
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration,
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for
crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T
factor. Erosion factor K indicates the susceptibility of a soil to sheet and rill
erosion by water. Factor K is one of six factors used in the Universal Soil Loss
Equation (USLE) and the Revised Universal Soil Loss Equation (RUSLE) to
predict the average annual rate of soil loss by sheet and rill erosion in tons per
acre per year. The estimates are based primarily on percentage of silt, sand, and
organic matter and on soil structure and Ksat. Values of K range from 0.02 to
0.69. Other factors being equal, the higher the value, the more susceptible the
soil is to sheet and rill erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material
less than 2 millimeters in size.

USDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Erosion factor T is an estimate of the maximum average annual rate of soil
erosion by wind and/or water that can occur without affecting crop productivity
over a sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting
their susceptibility to wind erosion in cultivated areas. The soils assigned to
group 1 are the most susceptible to wind erosion, and those assigned to group 8
are the least susceptible. The groups are described in the "National Soil Survey
Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to
wind erosion, or the tons per acre per year that can be expected to be lost to
wind erosion. There is a close correlation between wind erosion and the texture
of the surface layer, the size and durability of surface clods, rock fragments,
organic matter, and a calcareous reaction. Soil moisture and frozen soil layers
also influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation
Service. National soil survey handbook, title 430-VI. (http://soils.usda.gov)

USDA
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Physical Soil Properties---Broadwater County Area, Montana

Report—Physical Soil Properties

Three values are provided to identify the expected Low (L), Representative Value (R), and High (H).

Physical Soil Properties—Broadwater County Area, Montana
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | KFf [ T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
AoB—Amesha
loam, 1to 4
percent
slopes
Amesha 0-4 -42- -38- 15-20- 25 [1.25-1.35 |4.00-9.00-14.00 | 0.16-0.18-0. |0.0-1.5-2.9 1.0-2.0- |.28 |.28 |5 4L 86
-1.45 20 3.0
4-49 -45- -41- 10-14- 18 [1.30-1.43 |4.00-9.00-14.00 | 0.14-0.16-0. |0.0-1.5-2.9 0.5-0.8- |.43 |.43
-1.55 17 1.0
49-74 |-45- -41- 10-14- 18 |1.35-1.48 |4.00-9.00-14.00 | 0.12-0.14-0. |0.0-1.5-2.9 0.0-0.3- |.43 |.43
-1.60 15 0.5
AoC—Amesha
loam, 4 to 9
percent
slopes
Amesha 0-4 -42- -38- 15-20- 25 [1.25-1.35 |4.00-9.00-14.00 | 0.16-0.18-0. |0.0-1.5-2.9 1.0-2.0- |.28 |.28 |5 4L 86
-1.45 20 3.0
4-49 -45- -41- 10-14- 18 |[1.30-1.43 |4.00-9.00-14.00 | 0.14-0.16-0. |0.0-1.5-2.9 0.5-0.8- |.43 |.43
-1.55 17 1.0
49-74 |-45- -41- 10-14- 18 |1.35-1.48 |4.00-9.00-14.00 | 0.12-0.14-0. |0.0-1.5-2.9 0.0-0.3- |.43 |.43
-1.60 15 0.5
UsDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Physical Soil Properties—Broadwater County Area, Montana
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
ChC—Chinook
sandy loam,
4 to 9 percent
slopes
Chinook 0-8 -66- -23- 5-12-18 |1.25-1.38 | 14.00-28.00-42. |0.12-0.14-0. |0.0-1.5-2.9 1.0-15- |24 .24 |5 3 86
-1.50 00 15 2.0
8-14 -66- -23- 5-12-18 |1.40-1.50 |14.00-28.00-42. |0.12-0.14-0. |0.0-1.5-2.9 0.0-0.5- |.28 |.28
-1.60 00 15 1.0
14-34 |-66- -23- 5-12-18 |1.40-1.50 |14.00-28.00-42. |0.12-0.14-0. |0.0-1.5-2.9 0.0-0.5- |.28 |.28
-1.60 00 15 1.0
34-60 |-67- -23- 5-10- 15 |1.40-1.50 |14.00-28.00-42. |0.11-0.12-0. |0.0- 1.5-2.9 0.0-0.5- |.28 |.28
-1.60 00 12 1.0
UsDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Physical Soil Properties—Broadwater County Area, Montana
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
MwE—
Musselshell-
Crago
channery
loams, 15 to
35 percent
slopes
Musselshell 0-5 -39- -37- 20-24- 27 |1.15-1.25 |4.00-9.00-14.00 | 0.14-0.16-0. |0.0-1.5-2.9 1.0-2.0- |17 |32 |2 5 56
-1.35 18 3.0
5-26 -43- -39- 10-19- 27 |1.40-1.50 |4.00-9.00-14.00 |0.14-0.16-0. [0.0-1.5-2.9 0.5-0.8- |.20 |.37
-1.60 18 1.0
26-43 |-45- -41- 10-14- 18 |1.50-1.63 |4.00-9.00-14.00 | 0.14-0.16-0. [0.0-1.5-2.9 0.0-0.3- |.24 |.43
-1.75 18 0.5
43-60 |-67- -19- 10-14- 18 |1.50-1.63 |14.00-28.00-42. | 0.06-0.08-0. |0.0-1.5-2.9 0.0-0.3- |.05 |.15
-1.75 00 10 0.5
Crago 0-4 -42- -37- 15-21-27 |1.15-1.25 |4.00-9.00-14.00 |0.10-0.11-0. [0.0- 1.5-2.9 1.0-2.0- |.17 |.32 |2 5 56
-1.35 12 3.0
4-27 -37- -35- 20-28- 35 |1.30-1.40 |4.00-9.00-14.00 |0.07-0.08-0. |0.0- 1.5-2.9 0.5-0.8- |.10 |.32
-1.50 08 1.0
27-36 |-62- -14- 18-24- 30 |1.30-1.43 |4.00-9.00-14.00 | 0.03-0.04-0. [0.0-1.5-2.9 0.0-2.5- |.05 |.17
-1.55 04 5.0
36-60 |-81- -9- 0-10-20 |1.45-1.58 |42.00-92.00-14 |0.02-0.03-0. |0.0- 1.5-2.9 0.0-2.5- |.05 |.10
-1.70 1.00 03 5.0
UsDA  Natural Resources Web Soil Survey 5/28/2019
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Physical Soil Properties---Broadwater County Area, Montana

Physical Soil Properties—Broadwater County Area, Montana
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
MxE—
Musselshell-
Crago cobbly
loams, 8 to
20 percent
slopes
Musselshell 0-5 -39- -37- 20-24- 27 |1.15-1.25 |4.00-9.00-14.00 | 0.14-0.16-0. |0.0-1.5-2.9 1.0-2.0- |17 .32 |2 5 56
-1.35 18 3.0
5-26 -43- -39- 10-19- 27 |1.40-1.50 |4.00-9.00-14.00 |0.14-0.16-0. |[0.0-1.5-2.9 0.5-0.8- |.20 |.37
-1.60 18 1.0
26-43 |-45- -41- 10-14- 18 |1.50-1.63 |4.00-9.00-14.00 | 0.14-0.16-0. [0.0-1.5-2.9 0.0-0.3- |.24 |.43
-1.75 18 0.5
43-60 |-67- -19- 10-14- 18 |1.50-1.63 |14.00-28.00-42. | 0.06-0.08-0. |0.0-1.5-2.9 0.0-0.3- |.05 |.15
-1.75 00 10 0.5
Crago 0-4 -42- -37- 15-21-27 |1.30-1.40 |4.00-9.00-14.00 |0.13-0.15-0. [0.0-1.5-2.9 1.0-2.0- |.17 |.32 |2 5 56
-1.50 16 3.0
4-27 -37- -37- 20-26- 35 |1.40-1.50 |4.00-9.00-14.00 |0.08-0.09-0. |0.0- 1.5-2.9 0.0-0.0- |.17 |.32
-1.60 10 1.0
27-36 | -63- -18- 15-19- 30 | 1.50-1.63 |4.00-9.00-14.00 | 0.04-0.05-0. [0.0-1.5-2.9 0.0-0.3- |.05 |.24
-1.75 06 0.5
36-60 |-84- -9- 0-8-15 |1.50-1.60 |42.00-92.00-14 |0.02-0.03-0. |0.0- 1.5-2.9 0.0-0.3- |.02 |.15
-1.70 1.00 04 0.5
Te—Thess silt
loam
Thess 0-5 -26- -52- 18-22-25 |1.10-1.20 |4.00-9.00-14.00 |0.18-0.20-0. [0.0-1.5-2.9 1.0-2.0- |.37 |.37 |3 4L 86
-1.30 22 3.0
5-22 -42- -38- 15-20- 25 |1.25-1.35 |4.00-9.00-14.00 |0.16-0.18-0. |[0.0-1.5-2.9 0.5-0.8- |.37 |.37
-1.45 20 1.0
22-60 |-96- -2- 0-3-5 1.50-1.60 |141.00-141.00- |0.02-0.03-0. [0.0-1.5-2.9 0.0-0.3- |.02 |.02
-1.70 141.00 03 0.5
UsDA  Natural Resources Web Soil Survey 5/28/2019
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Data Source Information

Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018
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Prime and other Important Farmlands---Broadwater County Area, Montana

Prime and other Important Farmlands

This table lists the map units in the survey area that are considered important
farmlands. Important farmlands consist of prime farmland, unique farmland, and
farmland of statewide or local importance. This list does not constitute a
recommendation for a particular land use.

In an effort to identify the extent and location of important farmlands, the Natural
Resources Conservation Service, in cooperation with other interested Federal,
State, and local government organizations, has inventoried land that can be used
for the production of the Nation's food supply.

Prime farmland is of major importance in meeting the Nation's short- and long-
range needs for food and fiber. Because the supply of high-quality farmland is
limited, the U.S. Department of Agriculture recognizes that responsible levels of
government, as well as individuals, should encourage and facilitate the wise use
of our Nation's prime farmland.

Prime farmland, as defined by the U.S. Department of Agriculture, is land that
has the best combination of physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is available for these uses. It
could be cultivated land, pastureland, forestland, or other land, but it is not urban
or built-up land or water areas. The soil quality, growing season, and moisture
supply are those needed for the soil to economically produce sustained high
yields of crops when proper management, including water management, and
acceptable farming methods are applied. In general, prime farmland has an
adequate and dependable supply of moisture from precipitation or irrigation, a
favorable temperature and growing season, acceptable acidity or alkalinity, an
acceptable salt and sodium content, and few or no rocks. The water supply is
dependable and of adequate quality. Prime farmland is permeable to water and
air. It is not excessively erodible or saturated with water for long periods, and it
either is not frequently flooded during the growing season or is protected from
flooding. Slope ranges mainly from 0 to 6 percent. More detailed information
about the criteria for prime farmland is available at the local office of the Natural
Resources Conservation Service.

For some of the soils identified in the table as prime farmland, measures that
overcome a hazard or limitation, such as flooding, wetness, and droughtiness,
are needed. Onsite evaluation is needed to determine whether or not the hazard
or limitation has been overcome by corrective measures.

A recent trend in land use in some areas has been the loss of some prime
farmland to industrial and urban uses. The loss of prime farmland to other uses
puts pressure on marginal lands, which generally are more erodible, droughty,
and less productive and cannot be easily cultivated.

USDA  Natural Resources Web Soil Survey 2/11/2020
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Prime and other Important Farmlands---Broadwater County Area, Montana

Unique farmland is land other than prime farmland that is used for the production
of specific high-value food and fiber crops, such as citrus, tree nuts, olives,
cranberries, and other fruits and vegetables. It has the special combination of soll

quality, growing season, moisture supply, temperature

, humidity, air drainage,

elevation, and aspect needed for the soil to economically produce sustainable
high yields of these crops when properly managed. The water supply is
dependable and of adequate quality. Nearness to markets is an additional
consideration. Unique farmland is not based on national criteria. It commonly is in
areas where there is a special microclimate, such as the wine country in

California.

In some areas, land that does not meet the criteria for

prime or unique farmland

is considered to be farmland of statewide importance for the production of food,
feed, fiber, forage, and oilseed crops. The criteria for defining and delineating
farmland of statewide importance are determined by the appropriate State
agencies. Generally, this land includes areas of soils that nearly meet the
requirements for prime farmland and that economically produce high yields of
crops when treated and managed according to acceptable farming methods.
Some areas may produce as high a yield as prime farmland if conditions are
favorable. Farmland of statewide importance may include tracts of land that have

been designated for agriculture by State law.

In some areas that are not identified as having national or statewide importance,
land is considered to be farmland of local importance for the production of food,

feed, fiber, forage, and oilseed crops. This farmland is

identified by the

appropriate local agencies. Farmland of local importance may include tracts of
land that have been designated for agriculture by local ordinance.

Report—Prime and other Important Farmlands

Prime and other Important Farmlands—Broadwater County Area, Montana

Map Symbol Map Unit Name Farmland Classification
AoB Amesha loam, 1 to 4 percent slopes Prime farmland if irrigated
AoC Amesha loam, 4 to 9 percent slopes Farmland of statewide importance
ChC Chinook sandy loam, 4 to 9 percent slopes Prime farmland if irrigated
MwE Musselshell-Crago channery loams, 15 to 35 percent slopes Not prime farmland
MxE Musselshell-Crago cobbly loams, 8 to 20 percent slopes Not prime farmland
Te Thess silt loam Prime farmland if irrigated
Data Source Information
Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 18, Sep 16, 2019
usDA  Natural Resources Web Soil Survey 2/11/2020
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Water Features---Broadwater County Area, Montana

Water Features

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land
surface. Surface runoff classes are based on slope, climate, and vegetative
cover. The concept indicates relative runoff for very specific conditions. It is
assumed that the surface of the soil is bare and that the retention of surface
water resulting from irregularities in the ground surface is minimal. The classes
are negligible, very low, low, medium, high, and very high.

The months in the table indicate the portion of the year in which a water table,
ponding, and/or flooding is most likely to be a concern.

USDA  Natural Resources Web Soil Survey 5/28/2019
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Water Features---Broadwater County Area, Montana

Water table refers to a saturated zone in the soil. The water features table
indicates, by month, depth to the top ( upper limit ) and base ( lower limit ) of the
saturated zone in most years. Estimates of the upper and lower limits are based
mainly on observations of the water table at selected sites and on evidence of a
saturated zone, namely grayish colors or mottles (redoximorphic features) in the
soil. A saturated zone that lasts for less than a month is not considered a water
table. The kind of water table, apparent or perched, is given if a seasonal high
water table exists in the soil. A water table is perched if free water is restricted
from moving downward in the soil by a restrictive feature, in most cases a
hardpan; there is a dry layer of soil underneath a wet layer. A water table is
apparent if free water is present in all horizons from its upper boundary to below
2 meters or to the depth of observation. The water table kind listed is for the first
major component in the map unit.

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of
ponding. Duration is expressed as very brief if less than 2 days, briefif 2to 7
days, long if 7 to 30 days, and very long if more than 30 days. Frequency is
expressed as none, rare, occasional, and frequent. None means that ponding is
not probable; rare that it is unlikely but possible under unusual weather
conditions (the chance of ponding is nearly 0 percent to 5 percent in any year);
occasional that it occurs, on the average, once or less in 2 years (the chance of
ponding is 5 to 50 percent in any year); and frequent that it occurs, on the
average, more than once in 2 years (the chance of ponding is more than 50
percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams,
by runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps
and marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, brief if 2 to 7 days, long if 7 to
30 days, and very long if more than 30 days. Frequency is expressed as none,
very rare, rare, occasional, frequent, and very frequent. None means that
flooding is not probable; very rare that it is very unlikely but possible under
extremely unusual weather conditions (the chance of flooding is less than 1
percent in any year); rare that it is unlikely but possible under unusual weather
conditions (the chance of flooding is 1 to 5 percent in any year); occasional that it
occurs infrequently under normal weather conditions (the chance of flooding is 5
to 50 percent in any year); frequent that it is likely to occur often under normal
weather conditions (the chance of flooding is more than 50 percent in any year
but is less than 50 percent in all months in any year); and very frequent that it is
likely to occur very often under normal weather conditions (the chance of flooding
is more than 50 percent in all months of any year).

The information is based on evidence in the soil profile, namely thin strata of
gravel, sand, silt, or clay deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and little or no horizon development.

USDA  Natural Resources Web Soil Survey 5/28/2019
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Water Features---Broadwater County Area, Montana

Also considered are local information about the extent and levels of flooding and
the relation of each soil on the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than that provided by

detailed engineering surveys that delineate flood-prone areas at specific flood
frequency levels.

usDA  Natural Resources Web Soil Survey 5/28/2019
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Water Features---Broadwater County Area, Montana

Report—Water Features

Map unit symbol and Hydrologic | Surface Most likely Water table Ponding Flooding
soil name group runoff months
Upper limit | Lower limit Kind Surface Duration | Frequency | Duration | Frequency
depth
Ft Ft Ft
AoB—Amesha loam, 1 to 4 percent slopes
Amesha ‘ B ‘ ‘ Jan-Dec |— ‘— ‘— |— ‘— ‘ None |— ‘ None
AoC—Amesha loam, 4 to 9 percent slopes
Amesha ‘ B ‘ ‘ Jan-Dec |— ‘— ‘— |— ‘— ‘ None |— ‘ None
ChC—Chinook sandy loam, 4 to 9 percent slopes
Chinook A ‘ ‘ Jan-Dec |— ‘— ‘— |— ‘— ‘ None |— ‘ None
MwE—Musselshell-Crago channery loams, 15 to 35 percent slopes
Musselshell B Jan-Dec — — — — — None — None
Crago B Jan-Dec — — — — — None = None
MxE—Musselshell-Crago cobbly loams, 8 to 20 percent slopes
Musselshell B Jan-Dec — — — — — None — None
Crago B Jan-Dec — — — — — None — None
Te—Thess silt loam
Thess ‘ B ‘ ‘ Jan-Dec |— — — — — None — None
Data Source Information
Soil Survey Area: Broadwater County Area, Montana
Survey Area Data: Version 17, Sep 5, 2018
USDA Natural Resources Web Soil Survey 5/28/2019
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Dwellings With Basements—Broadwater County Area, Montana
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Dwellings With Basements—Broadwater County Area, Montana

MAP LEGEND

Area of Interest (AOIl)

Area of Interest (AOI)

Soil Rating Lines

Soil Rating Points

Water Features

Streams and Canals

Transportation

Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Soils Warning: Soil Map may not be valid at this scale.
Soil Rating Polygons .
Very limited Enlargement of maps beyond the scale of mapping can cause
cd v misunderstanding of the detail of mapping and accuracy of soil
[ ] Somewnhat limited line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
[] Notlimited scale.
[ Not rated or not available

Please rely on the bar scale on each map sheet for map
measurements.

e Very limited . .
Source of Map: Natural Resources Conservation Service
« #  Somewhat limited Web Soil Survey URL:
- Coordinate System: Web Mercator (EPSG:3857)
. Not limited
. Maps from the Web Soil Survey are based on the Web Mercator
L Not rated or not available

projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more

[ Very limited . . )
accurate calculations of distance or area are required.
Somewhat limited
o This product is generated from the USDA-NRCS certified data as
(] Not limited of the version date(s) listed below.
O Not rated or not available Soil Survey Area: Broadwater County Area, Montana

Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

et Rails Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017
— Interstate Highways
The orthophoto or other base map on which the soil lines were
US Routes compiled and digitized probably differs from the background
Major Roads imggery displayeq on these maps. As a re‘sult, some minor
shifting of map unit boundaries may be evident.
Local Roads
BB Fiaturg Resources Web Soil Survey 5/28/2019
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Dwellings With Basements—Broadwater County Area, Montana

Dwellings With Basements

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
AoB Amesha loam, 1 | Not limited Amesha (90%) 146.3 32.3%
to 4 percent
slopes Mussel (5%)
Musselshell (3%)
Amesha (2%)
AoC Amesha loam, 4 | Not limited Amesha (60%) 58.4 12.9%
to 9 percent
slopes Amesha (15%)
Chinook (15%)
Crago (10%)
ChC Chinook sandy | Not limited Chinook (95%) 0.0 0.0%
loam,4to 9
percent slopes Amesha (5%)
MwE Musselshell- Very limited Musselshell Slope (1.00) 31.7 7.0%
Crago (50%)
channery
loams, 15 to Crago (40%) Slope (1.00)
35 percent Cabbart (3%) | Depth to soft
slopes bedrock (1.00)
Slope (1.00)
Shrink-swell
(0.50)
MxE Musselshell- Somewhat Musselshell Slope (0.96) 213.5 47 1%
Crago cobbly limited (55%)
loams, 8 to 20
percent slopes Crago (30%) Slope (0.96)
Large stones
(0.12)
Te Thess silt loam | Not limited Thess (80%) 3.4 0.8%
Amesha (5%)
Scravo (5%)
Totals for Area of Interest 453.4 100.0%
Rating Acres in AOI Percent of AOI
Somewhat limited 2135 47 1%
Not limited 208.2 45.9%
Very limited 31.7 7.0%
Totals for Area of Interest 453.4 100.0%
usDA  Natural Resources Web Soil Survey 5/28/2019
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Dwellings With Basements—Broadwater County Area, Montana

Description

Dwellings are single-family houses of three stories or less. For dwellings with
basements, the foundation is assumed to consist of spread footings of reinforced
concrete built on undisturbed soil at a depth of about 7 feet.

The ratings for dwellings are based on the soil properties that affect the capacity
of the soil to support a load without movement and on the properties that affect
excavation and construction costs. The properties that affect the load-supporting
capacity include depth to a water table, ponding, flooding, subsidence, linear
extensibility (shrink-swell potential), and compressibility. Compressibility is
inferred from the Unified classification of the soil. The properties that affect the
ease and amount of excavation include depth to a water table, ponding, flooding,
slope, depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, and the amount and size of rock fragments.

The ratings are both verbal and numerical. Rating class terms indicate the extent
to which the soils are limited by all of the soil features that affect the specified
use. "Not limited" indicates that the soil 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 favorable 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 equivalent report from the Soil Reports tab in Web Soll
Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given

site.
usDA  Natural Resources Web Soil Survey 5/28/2019
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Dwellings With Basements—Broadwater County Area, Montana

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDA  Natural Resources Web Soil Survey 5/28/2019
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Dwellings Without Basements—Broadwater County Area, Montana
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Dwellings Without Basements—Broadwater County Area, Montana

MAP LEGEND

Area of Interest (AOIl)

Area of Interest (AOI)

Soil Rating Lines

Soil Rating Points

Water Features

Streams and Canals

Transportation

Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Soils Warning: Soil Map may not be valid at this scale.
Soil Rating Polygons .
Very limited Enlargement of maps beyond the scale of mapping can cause
cd v misunderstanding of the detail of mapping and accuracy of soil
[ ] Somewnhat limited line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
[] Notlimited scale.
[ Not rated or not available

Please rely on the bar scale on each map sheet for map
measurements.

e Very limited . .
Source of Map: Natural Resources Conservation Service
« #  Somewhat limited Web Soil Survey URL:
- Coordinate System: Web Mercator (EPSG:3857)
. Not limited
. Maps from the Web Soil Survey are based on the Web Mercator
L Not rated or not available

projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more

[ Very limited . . )
accurate calculations of distance or area are required.
Somewhat limited
o This product is generated from the USDA-NRCS certified data as
(] Not limited of the version date(s) listed below.
O Not rated or not available Soil Survey Area: Broadwater County Area, Montana

Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

et Rails Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017
— Interstate Highways
The orthophoto or other base map on which the soil lines were
US Routes compiled and digitized probably differs from the background
Major Roads imggery displayeq on these maps. As a re‘sult, some minor
shifting of map unit boundaries may be evident.
Local Roads
BB MiaturgResources Web Soil Survey 5/28/2019
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Dwellings Without Basements—Broadwater County Area, Montana

Dwellings Without Basements

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
AoB Amesha loam, 1 | Not limited Amesha (90%) 146.3 32.3%
to 4 percent
slopes Mussel (5%)
Musselshell (3%)
Amesha (2%)
AoC Amesha loam, 4 | Not limited Amesha (60%) 58.4 12.9%
to 9 percent
slopes Amesha (15%)
Chinook (15%)
Crago (10%)
ChC Chinook sandy | Not limited Chinook (95%) 0.0 0.0%
loam,4to 9
percent slopes Amesha (5%)
MwE Musselshell- Very limited Musselshell Slope (1.00) 31.7 7.0%
Crago (50%)
channery
loams, 15 to Crago (40%) Slope (1.00)
35 percent Cabbart (3%) | Slope (1.00)
slopes
Depth to soft
bedrock (0.50)
Shrink-swell
(0.50)
MxE Musselshell- Somewhat Musselshell Slope (0.96) 213.5 47 1%
Crago cobbly limited (55%)
loams, 8 to 20
percent slopes Crago (30%) Slope (0.96)
Large stones
(0.12)
Te Thess silt loam | Not limited Thess (80%) 3.4 0.8%
Amesha (5%)
Scravo (5%)
Totals for Area of Interest 453.4 100.0%
Rating Acres in AOI Percent of AOI
Somewhat limited 2135 47 1%
Not limited 208.2 45.9%
Very limited 31.7 7.0%
Totals for Area of Interest 453.4 100.0%
usDA  Natural Resources Web Soil Survey 5/28/2019
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Dwellings Without Basements—Broadwater County Area, Montana

Description

Dwellings are single-family houses of three stories or less. For dwellings without
basements, the foundation is assumed to consist of spread footings of reinforced
concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum
frost penetration, whichever is deeper.

The ratings for dwellings are based on the soil properties that affect the capacity
of the soil to support a load without movement and on the properties that affect
excavation and construction costs. The properties that affect the load-supporting
capacity include depth to a water table, ponding, flooding, subsidence, linear
extensibility (shrink-swell potential), and compressibility. Compressibility is
inferred from the Unified classification of the soil. The properties that affect the
ease and amount of excavation include depth to a water table, ponding, flooding,
slope, depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, and the amount and size of rock fragments.

The ratings are both verbal and numerical. Rating class terms indicate the extent
to which the soils are limited by all of the soil features that affect the specified
use. "Not limited" indicates that the soil 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 favorable 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 equivalent report from the Soil Reports tab in Web Soll
Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given

site.
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Dwellings Without Basements—Broadwater County Area, Montana

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Local Roads and Streets—Broadwater County Area, Montana
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Local Roads and Streets—Broadwater County Area, Montana
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MAP LEGEND

Area of Interest (AOIl)

Area of Interest (AOI)

Soil Rating Lines

Soil Rating Points

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Soils Warning: Soil Map may not be valid at this scale.
Soil Rating Polygons .
Very limited Enlargement of maps beyond the scale of mapping can cause
cd v misunderstanding of the detail of mapping and accuracy of soil
[ ] Somewnhat limited line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
[] Notlimited scale.
[ Not rated or not available

Please rely on the bar scale on each map sheet for map
measurements.

e Very limited . .
Source of Map: Natural Resources Conservation Service
« #  Somewhat limited Web Soil Survey URL:
- Coordinate System: Web Mercator (EPSG:3857)
. Not limited
. Maps from the Web Soil Survey are based on the Web Mercator
L Not rated or not available

projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more

[ Very limited . . )
accurate calculations of distance or area are required.
Somewhat limited
o This product is generated from the USDA-NRCS certified data as
(] Not limited of the version date(s) listed below.
O Not rated or not available Soil Survey Area: Broadwater County Area, Montana

Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017

The orthophoto or other base map on which the soil lines were

US Routes compiled and digitized probably differs from the background

Major Roads imagery dlsplayeq on these maps. As a re‘sult, some minor
shifting of map unit boundaries may be evident.
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Local Roads and Streets—Broadwater County Area, Montana

Local Roads and Streets

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
AoB Amesha loam, 1 | Somewhat Amesha (90%) | Frost action 146.3 32.3%
to 4 percent limited (0.50)
slopes
P Mussel (5%) Frost action
(0.50)
Musselshell (3%) | Frost action
(0.50)
Amesha (2%) Frost action
(0.50)
AoC Amesha loam, 4 | Somewhat Amesha (60%) | Frost action 58.4 12.9%
to 9 percent limited (0.50)
slopes -
Amesha (15%) | Frost action
(0.50)
Chinook (15%) | Frost action
(0.50)
Crago (10%) Frost action
(0.50)
ChC Chinook sandy | Somewhat Chinook (95%) | Frost action 0.0 0.0%
loam, 4to 9 limited (0.50)
percent slopes ;
Amesha (5%) Frost action
(0.50)
MwE Musselshell- Very limited Musselshell Slope (1.00) 31.7 7.0%
Crago (50%) .
channery Frost action
loams, 15 to (0.50)
35 percent Crago (40%) | Slope (1.00)
slopes
Frost action
(0.50)
Cabbart (3%) Depth to soft
bedrock (1.00)
Slope (1.00)
Frost action
(0.50)
Shrink-swell
(0.50)
MxE Musselshell- Somewhat Musselshell Slope (0.96) 213.5 47.1%
Crago cobbly limited (55%) )
loams, 8 to 20 Frost action
percent slopes (0.50)
Crago (30%) Slope (0.96)

Frost action
(0.50)
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Local Roads and Streets—Broadwater County Area, Montana

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
Large stones
(0.12)
Thess (5%) Frost action
(0.50)
Thess (5%) Frost action
(0.50)
Sappington (5%) | Frost action
(0.50)
Te Thess silt loam | Somewhat Thess (80%) Frost action 34 0.8%
limited (0.50)
Amesha (5%) Frost action
(0.50)
Totals for Area of Interest 453.4 100.0%
Rating Acres in AOI Percent of AOI
Somewhat limited 421.8 93.0%
Very limited 31.7 7.0%
Totals for Area of Interest 453.4 100.0%
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Local Roads and Streets—Broadwater County Area, Montana

Description

Local roads and streets have an all-weather surface and carry automobile and
light truck traffic all year. They have a subgrade of cut or fill soil material; a base
of gravel, crushed rock, or soil material stabilized by lime or cement; and a
surface of flexible material (asphalt), rigid material (concrete), or gravel with a
binder. The ratings are based on the soil properties that affect the ease of
excavation and grading and the traffic-supporting capacity. The properties that
affect the ease of excavation and grading are depth to bedrock or a cemented
pan, hardness of bedrock or a cemented pan, depth to a water table, ponding,
flooding, the amount of large stones, and slope. The properties that affect the
traffic-supporting capacity are soil strength (as inferred from the AASHTO group
index number), subsidence, linear extensibility (shrink-swell potential), the
potential for frost action, depth to a water table, and ponding.

The ratings are both verbal and numerical. Rating class terms indicate the extent
to which the soils are limited by all of the soil features that affect the specified
use. "Not limited" indicates that the soil 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 favorable 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 equivalent report from the Soil Reports tab in Web Soll
Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given

site.
usDA  Natural Resources Web Soil Survey 5/28/2019
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Local Roads and Streets—Broadwater County Area, Montana

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Septic Tank Absorption Fields—Broadwater County Area, Montana

111° 32'20"W

§ 111° 30'33"W

46° 30'9"N § 46° 30'9"N
o

5148800 5149000 5149200 5149400 5149600 5149800

5148600

46° 29'21"N 46° 29'21"N
458700 458900 459100 459300 459500 459700 459900 460100 480300 460500 460700 460900
3 S
o ™
;;, Map Scale: 1:10,500 if printed on A landscape (11" x 8.5") sheet. vete g
o ] rs o
7 N o 150 300 600 200 ]
Feet
0 500 1000 2000 3000
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 12N WGS84
BB Pafurdi®@sources Web Soil Survey 5/28/2019
]

Conservation Service National Cooperative Soil Survey Page 1 of 6



Septic Tank Absorption Fields—Broadwater County Area, Montana
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MAP LEGEND

Area of Interest (AOIl)

Area of Interest (AOI)

Soil Rating Lines

Soil Rating Points

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

Background

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Soils Warning: Soil Map may not be valid at this scale.
Soil Rating Polygons .
Very limited Enlargement of maps beyond the scale of mapping can cause
cd v misunderstanding of the detail of mapping and accuracy of soil
[ ] Somewnhat limited line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
[] Notlimited scale.
[ Not rated or not available

Please rely on the bar scale on each map sheet for map
measurements.

e Very limited . .
Source of Map: Natural Resources Conservation Service
« #  Somewhat limited Web Soil Survey URL:
- Coordinate System: Web Mercator (EPSG:3857)
. Not limited
. Maps from the Web Soil Survey are based on the Web Mercator
L Not rated or not available

projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more

[ Very limited . . )
accurate calculations of distance or area are required.
Somewhat limited
o This product is generated from the USDA-NRCS certified data as
(] Not limited of the version date(s) listed below.
O Not rated or not available Soil Survey Area: Broadwater County Area, Montana

Survey Area Data: Version 17, Sep 5, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 10, 2012—Feb
15, 2017

The orthophoto or other base map on which the soil lines were

US Routes compiled and digitized probably differs from the background

Major Roads imagery dlsplayeq on these maps. As a re‘sult, some minor
shifting of map unit boundaries may be evident.
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Septic Tank Absorption Fields—Broadwater County Area, Montana

Septic Tank Absorption Fields

Map unit
symbol

Map unit name

Rating

Component
name (percent)

Rating reasons
(numeric
values)

Acres in AOI

Percent of AOI

AoB

Amesha loam, 1
to 4 percent
slopes

Somewhat
limited

Amesha (90%)

Slow water
movement
(0.50)

Mussel (5%)

Slow water
movement
(0.50)

Musselshell (3%)

Slow water
movement
(0.50)

Amesha (2%)

Slow water
movement
(0.50)

146.3

32.3%

AoC

Amesha loam, 4
to 9 percent
slopes

Somewhat
limited

Amesha (60%)

Slow water
movement
(0.50)

Amesha (15%)

Slow water
movement
(0.50)

Crago (10%)

Slow water
movement
(0.50)

58.4

12.9%

ChC

Chinook sandy
loam, 4 to 9
percent slopes

Not limited

Chinook (95%)

0.0

0.0%

MwE

Musselshell-
Crago
channery
loams, 15 to
35 percent
slopes

Very limited

Musselshell
(50%)

Slope (1.00)

Slow water
movement
(0.50)

Crago (40%)

Slope (1.00)

Slow water
movement
(0.50)

Cabbart (3%)

Depth to bedrock
(1.00)

Slope (1.00)

31.7

7.0%

MxE

Musselshell-
Crago cobbly
loams, 8 to 20
percent slopes

Somewhat
limited

Musselshell
(55%)

Slope (0.96)

Slow water
movement
(0.50)

Crago (30%)

Slope (0.96)

Slow water
movement

(0.50)

2135

47.1%
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Septic Tank Absorption Fields—Broadwater County Area, Montana

Map unit Map unit name Rating Component Rating reasons | Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
Large stones
(0.12)
Thess (5%) Slow water
movement
(0.50)
Thess (5%) Slow water
movement
(0.50)
Sappington (5%) | Slow water
movement
(0.50)
Te Thess silt loam | Very limited Thess (80%) Filtering capacity 34 0.8%
(1.00)
Scravo (5%) Filtering capacity
(1.00)
Lothair (5%) Slow water
movement
(1.00)
Slope (0.16)
Totals for Area of Interest 453.4 100.0%
Rating Acres in AOI Percent of AOI
Somewhat limited 418.3 92.2%
Very limited 35.1 7.7%
Not limited 0.0 0.0%
Totals for Area of Interest 453.4 100.0%
usDA  Natural Resources Web Soil Survey 5/28/2019
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Septic Tank Absorption Fields—Broadwater County Area, Montana

Description

Septic tank absorption fields are areas in which effluent from a septic tank is
distributed into the soil through subsurface tiles or perforated pipe. Only that part
of the soil between depths of 24 and 60 inches is evaluated. The ratings are
based on the soil properties that affect absorption of the effluent, construction
and maintenance of the system, and public health. Saturated hydraulic
conductivity (Ksat), depth to a water table, ponding, depth to bedrock or a
cemented pan, and flooding affect absorption of the effluent. Stones and
boulders, ice, and bedrock or a cemented pan interfere with installation.
Subsidence interferes with installation and maintenance. Excessive slope may
cause lateral seepage and surfacing of the effluent in downslope areas.

Some soils are underlain by loose sand and gravel or fractured bedrock at a
depth of less than 4 feet below the distribution lines. In these soils the absorption
field may not adequately filter the effluent, particularly when the system is new.
As a result, the ground water may become contaminated.

The ratings are both verbal and numerical. Rating class terms indicate the extent
to which the soils are limited by all of the soil features that affect the specified
use. "Not limited" indicates that the soil 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 favorable 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 equivalent report from the Soil Reports tab in Web Soll
Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given
site.
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Septic Tank Absorption Fields—Broadwater County Area, Montana

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDA  Natural Resources Web Soil Survey 5/28/2019
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 1
Project #: 19-072 71 Ranch - Major Subdivision Slope: 2%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 36" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan silt and sand with gravel up to 2" dia. Moist.
Pitrun gravel w/ fines and cobbles up to 15" dia. Dry.
36" - 144" 2.5YR6/2 None | Sand/Gravel 1 sbk | f mvfr G w 1 vf  |Some orange type mottling - unclear if it was

groundwater mottling

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 2
Project #: 19-072 71 Ranch - Major Subdivision Slope: 2%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
o"-2" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 45" 2.5YR 6/3 None Silty Loam 1 sbk | f mvfr G W 1 vf  |Light tan silt and sand with gravel up to 2" dia. Moist.
Pitrun gravel w/ fines and cobbles up to 15" dia. Dry.
45" - 144" 2.5YR 6/2 None | Sand/Gravel 1 sbk | f mvfr G w 1 vf  |Some orange type mottling - unclear if it was

groundwater mottling

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 3
Project #: 19-072 71 Ranch - Major Subdivision Slope: 2%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
3" -48" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan silt and sand with gravel up to 2" dia. Moist.
Pitrun gravel w/ fines and cobbles up to 15" dia. Dry.
48" - 144" 2.5YR 6/2 None | Sand/Gravel 1 sbk | f mvfr G w 1 vf  |Some orange type mottling - unclear if it was

groundwater mottling

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 4
Project #: 19-072 71 Ranch - Major Subdivision Slope: +3%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
2"-12" 2.5YR 6/2 None Silty Sand 1 sbk f mvfr G w 1 vf  |Brown sandy silt with fine roots, dry.
12" - 32" 2.5YR 5/2 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan sandy silt, with fewer fine roots, dry.
32" - 60" 2 5YR 4/2 None | ShtyLoam o | ¢ mvir c | w | 1 v |Tan silty sandy loam with gravel up to 4"
with gravel
" " Silty Sand with .
60" - 144 2.5YR 4/3 None Cobbles 1 sbk f mvfr G w 1 vf  |Very cobbly gravely sandy silt 30% fines. Dry
End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 5
Project #: 19-072 71 Ranch - Major Subdivision Slope: +4%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
4" - 72" 2.5YR 4/2 None Silty Loam 1 sbk f mvfr G w vf  [Light tan sandy silt w/ gravel up to 4". Roots and dry.
72" - 144" 2.5YR 3/2 None Silt Loam 1 ar m mvfr G w vf  |Same material but with larger cobble up to 12". Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED )
ENGINEERING J/5
SERVICES, INC. .c)o\"
Oj) Verse P\"-')'\ed"s
Client: 71 Ranch Location: Test Pit 6
Project #: 19-072 71 Ranch - Major Subdivision Slope: +4%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
2" - 144" 2.5YR 4/4 None | SiltyLoam | 1 | sbk | f mvir G | w | 1 vf ';'r? dhtdt;” sandy silt w/ gravel up to 4'. Roots for first 2

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt Loam below proposed

trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

SERVICES, INC.

O/l/

Client: 71 Ranch Location: Test Pit 7
Project #: 19-072 71 Ranch - Major Subdivision Slope: +3%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 144" 2.5YR 5/3 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan and sandy silt with roots down to 2' BGS. Dry
" " Silty Fine . .
144" - 156 2.5YR 6/4 None Sand 1 sbk f mvfr G w 1 vf  [Light tan and sandy silt w/ cobbles. Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt loam or fine sand below
proposed trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 8
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T Q S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | 1 f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 4/2 None | SiltyLoam | 1 | sbk mvir G | w | 1 vf ;'rgt‘/;:gjﬁ’f,_sgtry""/ some gravel. Some bigger

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of silt loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED )
ENGINEERING S
SERVICES, INC. .(_)0\"
Oiverse pm'\eé
Client: 71 Ranch Location: Test Pit 9
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
o"-2" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 150" 10YR 5/2 None | SityLoam | 1 | sbk | f mvir G | w | 1 vf :'r? dhfjt;” sandy silt w/ gravel up to 4". Roots for first 2

End at 150". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt Loam below proposed

trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 10
Project #: 19-072 71 Ranch - Major Subdivision Slope: +7%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T Q S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | 1 f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 4/2 None | SiltyLoam | 1 | sbk mvir G | w | 1 vf ;'rgt‘/;:gjﬁ’f,_sgtry""/ some gravel. Some bigger

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 11
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T Q S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | 1 f Brown topsoil, moist with fine roots
3" - 144" 10YR 5/2 None | SiltyLoam | 1 | sbk mvir G | w | 1 vf ;'rgt‘/;:gjﬁ’f,_sgtry""/ some gravel. Some bigger

trenches

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of silt loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 12
Project #: 19-072 71 Ranch - Major Subdivision Slope: +4%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T Q S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | 1 f Brown topsoil, moist with fine roots
3" - 144" 10YR 6/2 None | SiltyLoam | 1 | sbk mvir G | w | 1 vf ;'rgt‘/;:gjﬁ’f,_sgtry""/ some gravel. Some bigger

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of silt loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 13
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -5" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
" " . Light chalky sandy silt with some gravel, dry. Roots
5"-120 10YR 6/2 None Silty Loam 1 sbk f mvfr G w vf down to 2' bgs.
120" - 144" 2.5YR7/2 None Silty Loam 1 sbk | f mvfr G w vf  |Same material but w/some cobbles up to 5" dia.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of silt loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 14
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" - 4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
4" - 18" 2.5YR 5/2 None Silty Loam 1 sbk f mvfr G w vf  |Light tan sandy silt, with fewer fine roots, dry.
18" - 24" 2 5YR 5/2 None Fine Sandy 2 bk £ mvfr c S v L.a)'/er qf gravelly sand and loam w/ calcium deposits
Loam visible in layer. Dry
24" - 156" 2 5YR 5/2 None Fine Sandy 2 bk f mr c s v S'and with some loam w/ gravel and cobbles up to 5
Loam dia., Dry.

proposed trenches.

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of find sandy loam below
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 15
Project #: 19-072 71 Ranch - Major Subdivision Slope: +10%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
o _qon 2 5YR 5/2 None Fine Sandy 1 bk £ mvfr G W v Light tgn s'a.ndy silt, with fewer fine roots, dry. Calcium
Loam deposits visible
12" - 60" 2.5YR 5/2 None F'”Leoif:dy 2 | bk | f mvr G S vf  |Sandy silt w/ some gravel up to 1". Dry
60" - 72" 2.5YR 5/2 None Gravel 2 bk f mfr C S vf |Gravel seam - gravel up to 3" dia. Dry
72" - 156" 2.5YR 5/2 None Sand 2 bk f mfr C S vf  |Sandy silt w/ some gravel up to 3" Dry.
End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 16
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
4" -24" 2.5YR 4/2 None | Sandy gravel | 1 sbk | f mvfr G W 1 vf | Tan/brown sand/pea gravel mix with some fines.
24" - 84" 2 5YR 5/2 None F'”fois]”dy 1 | sbk | f mvir c | w | 1 vf  |Light tan sandy silt, dry. Calcium deposits visible
84" - 120" 2.5YR 6/3 None | Sandy Gravel [ 1 sbk f mvfr G w 1 vf  [Pitrun/gravel seam with gravel up to 3" dia. Dry
120" - 144" 2.5YR 6/3 None | Sandy Loam 1 sbk f mvfr G W 1 vf  [Light tan sandy silt w/ gravel.
End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 17
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T Q S Comments
(in.)
o"-2" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | 1 f Brown topsoil, moist with fine roots
2" -150" 2.5YR 5/2 None Loam 1 sbk mvfr G w 1 vf  |Light tan silty sand, dry and fine roots down to 3' bgs.

trenches.

End at 150". No Groundwater, bedrock, or limiting layer encountered. Over 6' of loam below proposed

DEQ Page 128




TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 18
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH | S [ Consistence D T Q S Comments
(in.)
0"-2" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 48" 2.5YR 5/2 None Loam 1 sbk | f mvfr G w 1 vf |Light tan silty sand, dry and fine roots down to 3' bgs.
48" - 156" 2.5YR 5/2 None | Loamy Sand | 2 bk f mfr C S 1 vf  |Sandy silt w/ fine gravel up to 0.5" dia. Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 19
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
2"-22" 2.5YR 3/2 None Silty Loam 1 sbk f mvfr G w vf  |Brown sandy silt with fine roots. Dry
22" 72" 2.5YR 5/2 None | SityLoam | 1 | sbk | f mvfr G | w vf z:ghgcr;‘a'ky colored sandy silt w/ some gravel up to 1
72" - 144" 2.5YR 5/2 None Silty Loam 1 sbk | f mvfr G w vf  |Darker light chalk w/ some gravel about 50% fines.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING
SERVICES, INC.

“ons that La>"

O/l/

Client: 71 Ranch Location: Test Pit 20
Project #: 19-072 71 Ranch - Major Subdivision Slope: +3%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)

0" -10" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots

10" - 96" 2.5YR 5/2 None Silty Loam 1 sbk f mvfr G w 1 vf |Tan sandy silt w/ 40% gravel up to 1" dia. Dry
96" - 108" 2.5YR 5/3 None | Sand/gravel 1 sbk f mvfr G w 1 vf  |Pitrun/gravel seam with gravel up to 3" dia. Dry
108" - 144" 2.5YR 6/3 None | Loamy Sand 1 sbk f mvfr G w 1 vf  [Sandy silt/sand with some gravel up to 4" dia. Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered. 6' of Silty Loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING
SERVICES, INC.

“ons that La>"

O/l/

Client: 71 Ranch Location: Test Pit 21
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 48" 2.5YR 5/2 None | Sandy Loam 1 sbk f mvfr G w 1 vf  |Sandy silt w/ small gravel up to 1" dia. Dry
48" - 54" 2.5YR 5/2 None | Sand/gravel 2 bk f mfr C S 1 vf  |Gravel seam with gravel up to 2" dia. Dry
54" - 156" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w 1 vf  |Sandy silt w/ small gravel up to 1" dia. Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 22
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-5" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
5"-18" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w vf  |Light graysilt sand w/ gravel up to 1" dia. Dry
18" - 46" 2 5YR 5/2 None | Sand/Gravel | 2 bk ¢ mvfl c s v F_ractured and weathered sandstone bedrock. Easy to
dig through.
46" - 144" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w vf |Light silty sand w/ some gravel up to 2" dia.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 23
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | f Brown topsoil, moist with fine roots
4"-12" 2.5YR 5/3 None Silty Loam 1 sbk | f mvfr G W vf  |Light chalky silty sand, powder. Dry
12" - 48" 2 5YR 5/2 None | Coarse Sand 1 bk ¢ mvfr G W v g:ra;dy gravel with some loam/fines, loose brown/grey.
48" - 144" 2.5YR 5/2 None Silty Loam 1 sbk f mvfr G w vf  [Light tan sandy silt w/ some gravel up to 2" dia. Dry.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 24
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
3" - 36" 2.5YR 6/3 None | Sandy Loam 1 sbk f mvfr G W vf  |Light tan sandy silt, Dry.
" " Sandstone/fractured pieces w/ gravel. Non restrictive
36" -72 2.5YR 6/4 None | Sand/Gravel 2 bk f mvfl C S vf layer - similar to TP #22.
72" - 156" 2.5YR 6/3 None Sand 1 sbk f mvfr G W vf  |Sand w/ some gravel up to 2" dia. Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 24A
Project #: 19-072 71 Ranch - Major Subdivision Slope: 2%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
3" -48" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G W 1 vf  |Light tan sandy silt, Dry.
48" - 156" 2.5YR 6/3 None Sand 1 sbk f mvfr G w 1 vf  |Sand w/ some gravel up to 2" dia. Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ons that La>"

O/l/

Client: 71 Ranch Location: Test Pit 25
Project #: 19-072 71 Ranch - Major Subdivision Slope: +4%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S
(in.)
o"-3" 2.5YR 4/3 None | LoamySand | 1 | sbk [ f mvfr G I f Brown topsoil, moist with fine roots
3"- 48" 2.5YR 5/3 None F'”Leoifn”dy 1| sbk | f mvfr G | w vf  |Light tan sandy silt, Dry.
48" - 144" 2 5YR 6/2 None Silty Loam 1 bk f mvfr G W 1 v Lighter tan chalky silt/sand some gravel up to 2" dia.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ons that La>"

O/l/

Client: 71 Ranch Location: Test Pit 26
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | f Brown topsoil, moist with fine roots
3" - 60" 2.5YR 5/3 None Silty Loam 1 sbk | f mvfr G W vf  |Light tan sandy silt, Dry.
60" - 144" 2 5YR 6/2 None Silty Loam 1 sbk | f mvfr G W 1 vf Lighter tan chalky silt/sand some gravel up to 2" dia.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 27

Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%

Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
4" - 60" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G W 1 vf |Light tan sandy silt, Dry.
60" - 156" 2.5YR 6/3 None F'”f;fn”dy 1 | sbk | f mvfr G | w 1 vf  |Sandy silt loam w/ some gravel up to 2" dia. Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silt Loam or Fine Sandy Loam

below proposed trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 28
Project #: 19-072 71 Ranch - Major Subdivision Slope: +3%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH | S [ Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | LoamySand | 1 | sbk [ f mvfr G I 2 f Brown topsoil, moist with fine roots
4" - 30" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G W 1 vf  |Tan silt fairly loose, Dry
30" - 54" 2.5YR 6/3 None Silty Loam 1 sbk | f mvfr G w 1 vf  |Darker tan silt and more dense. Dry
54" - 120" 2.5YR 6/2 None | SiltyLoam | 1 | sbk | f mvfr G | W [ 1 vf  |Light chalky silt sand, Dry
120" - 156" 2.5YR 6/2 None Silty Loam 1 sbk | f mvfr G w 1 vf  |Darker tan silt and dense, Dry.
End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of silty loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 29
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
4" - 24" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G W 1 vf  |Tan silt fairly loose, Dry
24" - 60" 2.5YR6/2 None Silty Loam 1 sbk | f mvfr G w 1 vf  |Darker tan silt and more dense. Dry
60" - 96" 2.5YR 6/2 None Silty Loam 1 sbk f mvfr G W 1 vf  [Light chalky silt sand, Dry
96" - 144" 2.5YR 6/2 None Silty Loam 1 sbk | f mvfr G w 1 vf  |Darker tan silt and dense, Dry.
End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 30
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
3"-18" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w vf  |Darker sandy silt w/ calcium deposit visible. Dry
18" - 156" 2.5YR 6/2 None | SityLoam | 1 | sbk | f mvfr G | w | 1 vf ;f?c:‘i;TaD':ysa”dy Silt material with some gravel up to

trenches.

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 31
Project #: 19-072 71 Ranch - Major Subdivision Slope: +10%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 2 f Brown topsoil, moist with fine roots
2"-18" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w vf  |Darker sandy silt w/ calcium deposit visible. Dry
18"- 156"  2.5YR6/2 None | SityLoam | 1 | sbk | f mvfr G | w | 1 vf gghg;” sandy silt w/ some gravel. Gravel seam @

trenches.

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 32
Project #: 19-072 71 Ranch - Major Subdivision Slope: +10%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -8" 2.5YR 4/3 None | Loamy Sand 1 sbk f mvfr G | 2 f Brown topsoil, moist with fine roots
8" - 30" 2.5YR 6/3 None Silty Loam 1 sbk | f mvfr G W 2 f Fine sandy silt w/ roots, Dry.
30" - 156" 2.5YR 6/2 None Sand 1 sbk f mvfr G w 1 vf  |Orange/brown sand w/ pea gravel. Dry.

End at 156". No Groundwater, bedrock, or limiting layer encountered.

DEQ Page 144




TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 33
Project #: 19-072 71 Ranch - Major Subdivision Slope: 2%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -5" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
5" -24" 2.5YR 5/2 None Silty Loam 1 sbk f mvfr G W vf  |Fine sandy silt w/ roots, Dry.
24" - 144" 2.5YR 6/2 None Flnl_e;?nndy 1 sbk f mvfr G w vf  |Sandier material w/ gravel w/ some pea gravel, Dry

proposed trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Fine Sandy Loam below
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING

SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 34
Project #: 19-072 71 Ranch - Major Subdivision Slope: +10%
Date: 2/10/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
4" - 48" 2.5YR 6/2 None Silty Loam 1 sbk f mvfr G w vf |Light tan sandy silt, Dry with roots down to 2' bgs.
48" - 96" 2.5YR 5/3 None Sand 1 sbk f mvfr G W vf  |Sand w/ some silt, Dry.
96" - 144" 2.5YR 4/2 None | Loamy Sand 1 sbk f mvfr G w vf |Light Tan Sand with more silt, Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 35
Project #: 19-072 71 Ranch - Major Subdivision Slope: +13%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots
3" - 60" 2.5YR 6/3 None | F"eSandy g | gpic | 1 mvfr G | w vi  |Light tan silty/sandy gravel up to 1" dia. Dry
60" - 144" 2.5YR 6/2 None Sand 1 sbk f mvfr G w vf |Cleaner sand w/ gravel up to 3" dia. Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 36
Project #: 19-072 71 Ranch - Major Subdivision Slope: +12%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 6/3 None Silty Loam 1 sbk mvfr G W vf  |Light tan silty/sand with gravel up to 1" dia. Dry

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 37
Project #: 19-072 71 Ranch - Major Subdivision Slope: +8%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 6/3 None Silty Loam 1 sbk mvfr G W vf  |Light tan silty sand, Dry.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 38
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 6/3 None Silty Loam 1 sbk mvfr G W vf  |Light tan silty/sand with gravel up to 1" dia.

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 39
Project #: 19-072 71 Ranch - Major Subdivision Slope: +10%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH Consistence D T S Comments
(in.)
o"-3" 2.5YR 4/3 None | Loamy Sand 1 sbk mvfr G | f Brown topsoil, moist with fine roots
3" - 144" 2.5YR 6/3 None Silty Loam 1 sbk mvfr G W vf  |Light tan silty sand, Dry

trenches.

End at 144". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed
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-y fem \%
—_— 2
TEST PIT LOCATION DESCRIPTION AND LOG FORM ALLIED )
ENGINEERING J/5
SERVICES, INC. .(_)0\"
Oiverse pm'\eé
Client: 71 Ranch Location: Test Pit 40
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
3" - 156" 2.5YR 6/3 None | SiltyLoam | 1 | sbk | f mvfr G | w | 1 vf |Sandy silt w/ some gravel. Cobbles near bottom. More
gravel up to 3" dia. @ 72", Dry

End at 156". No Groundwater, bedrock, or limiting layer encountered. Over 6' of Silty Loam below proposed

trenches.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 41A
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0"-3" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
3" -60" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan silty/sand with some gravel up to 1" dia. Dry
60" - 144" 2.5YR 6/2 None | Loamy Sand 1 sbk f mvfr G W 1 vf |Cleaner sand w/ gravel up to 2" dia. Dry

End at 144". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit41B
Project #: 19-072 71 Ranch - Major Subdivision Slope: +5%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)
0" -2" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | 1 f Brown topsoil, moist with fine roots
2" - 48" 2.5YR 6/3 None Silty Loam 1 sbk f mvfr G w 1 vf |Light tan silty/sand with some gravel up to 1" dia. Dry
48"-144"|  25YR6/2 None | Sand/Gravel | 1 | sbk | f mvfr G | w | 1 vf iFr’] ';:r;;’é‘;e gravel w/ cobbles 6" increasing as depth

End at 156". No Groundwater, bedrock, or limiting layer encountered.
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TEST PIT LOCATION DESCRIPTION AND LOG FORM

ALLIED

ENGINEERING
SERVICES, INC.

“ong that1as

O/l/

Client: 71 Ranch Location: Test Pit 41C
Project #: 19-072 71 Ranch - Major Subdivision Slope: +1%
Date: 2/6/2020 Vegetation: Native Range
Described By: HTM Land Use: Grazing Operation
Reviewed By: MF
Structure Boundary Roots
Depth Color Mottles Texture G | SH S | Consistence D T Q S Comments
(in.)

0" - 4" 2.5YR 4/3 None | Loamy Sand | 1 sbk | f mvfr G | f Brown topsoil, moist with fine roots

4" - 72" 2.5YR 6/3 None | SiltyLoam | 1 | sbk | f mvir G | w vf ;:ghgs/” powdery silt w/ sand tiny bit of gravel up to 1
72" -108" 2.5YR 4/2 None | Sand/Gravel 1 sbk f mvfr G w vf  [Cobbles and gravel and pitrun type material, Dry
108"- 156"  2.5YR 4/2 None | SiltyLoam | 1 | sbk | f mvfr G | w vf ;:ght tan powdery silt w/ sand tiny bit of gravel up to 4

trenches.

End at 156". No Groundwater, bedrock, or limiting layer encountered. 7' of Silty Loam below proposed
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Appendix C

Well Information

e Horse Creek Hills Test Well Program and Summary
o Test Well Logs

e Horse Creek Hills Pump Test Well Log
o Pump Test Results and Graph
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Test Well Program & Summary

This narrative provides for the summary, intent, and results of the Test Well Program &
Summary for the Horse Creek Hills Subdivisions, which was used in the evaluation of the
proposed wastewater treatment system evaluations of the Horse Creek Hills 1-4 subdivisions.

The proposed project is located approximately 0.25 miles east of Canyon Ferry Reservoir at the
location where Lower Confederate Road reaches the lake. The legal description of the
approximately 435-acre is Section 31, Township 9 North, Range 2 East, Principal Meridian
Montana, Broadwater County, Montana. The subject property is currently used for cattle grazing
purposes. The current projects are proposing to develop the subject property into a 41-lot major
subdivision.

Three test wells were drilled in the project area to provide for site specific data for evaluation of
the proposed wastewater absorption areas to assess site specific groundwater depths,
groundwater flow gradient, hydraulic conductivity, and background nitrate concentrations in the
first 15 ft of the first aquifer. We sampled nitrates and conductivity on the three TWs for data to
be used in our non-degradation analysis.

Additionally, a production well was drilled on Lot #13 to be used for pump testing analysis. This
well was drilled to a depth beyond the first 15-ft of the first aquifer. The well was pump tested on
January 30™, 2020. The pump testing occurred at a rate of 15 gallons-per-minute for a duration
of 8 hours. A pressure transducer was placed in the pump testing well to analyze water depths
while pumping. Another pressure transducer was placed in Test Well #1 while the pump test was
ran to evaluate any potential drawdown in the aquifer from the pump test. Test Well #1 did not
see any abnormal fluctuation of static water level during the pump test of the production well.

Per the attached site plan, the following Test Wells were drilled, as described below. Included
are some summary notes.

TW #1 - (GWIC 1d: 304166)

TW #1 was installed on November 26, 2019 by H&L Drilling on Lot #7 for testing, sampling
and monitoring purposes only (not intended for potable use). Allied Engineering measured the
static water level at 82.42 ft below ground surface — at an elevation of 3795.66 feet above sea
level. A background nitrate sample was taken by the driller at first water and was found to 0.50
mg/l. A pump test was performed for approximately 1 hrs at a pumping rate of 8.5 gpm. The well
was completed on November 26, 2019. Hydraulic Conductivity was found to be 97.06 ft/day
(calculations included in the Non-Degradation Report).

TW #2 - (GWIC 1d: 304169)

TW #2 was installed on November 26, 2019 by H&L Drilling on Lot #25 for testing, sampling
and monitoring purposes only (not intended for potable use). Allied Engineering measured the
static water level at 91.06 ft below ground surface — at an elevation of 3794.24 feet above sea
level. A background nitrate sample was taken by the driller at first water and was found to 1.30
mg/l. A pump test was performed for approximately 1 hrs at a pumping rate of 9 gpm. The well

ied Engineering Services, Inc. Page 1
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Horse Creek Hills Subdivisions — Well Drilling Project: 19-072
Summary April 1,2020
Broadwater County, Montana

was completed on November 26, 2019. Hydraulic Conductivity was found to be 137.87 ft/day
(calculations included in the Non-Degradation Report).

TW #3 - (GWIC 1d: 304167)

TW #3 was installed on November 26, 2019 by H&L Drilling on Lot #37 for testing, sampling
and monitoring purposes only (not intended for potable use). Allied Engineering measured the
static water level at 169.57 ft below ground surface — at an elevation of 3801.60 feet above sea
level. A background nitrate sample was taken by the driller at first water and was found to 0.97
mg/l. A pump test was performed for approximately 1 hrs at a pumping rate of 11 gpm. The well
was completed on November 26, 2019. Hydraulic Conductivity was found to be 87.59 ft/day
(calculations included in the Non-Degradation Report).

Pumping Well #1 - (GWIC 1d: 304170)

Pumping Well #1 was installed on November 26, 2019 by H&L Drilling on Lot #13 for testing,
sampling and monitoring purposes and future potable usage. The pumping well was drilled
beyond the first 15 feet of the aquifer to be used to pump test and find if the aquifer had adequate
water supply. A pump test was performed for approximately 8.08 hrs at a pumping rate of 15
gpm. The static level of the well recovered in less than 8 hours as shown on the pump testing
graph in Appendix C. The pump test was conducted on January 30" of 2020. Hydraulic
Conductivity was found to be 79.60 ft/day (calculations included in the Non-Degradation
Report).

Summary

The groundwater mapping was based measurements conducted on the three (3) test wells that
were drilled into the first aquifer. The depth to first water was recorded for each well and the
well heads and existing ground surface were surveyed. A groundwater surface was developed
based on the field measurements, and the hydraulic gradient was subsequently determined to be
0.0021 ft/ft with a direction of South 38 degrees, 34 minutes, and 40 Seconds West.

We obtained background nitrate samples from the first aquifer in each the test wells. The
background nitrates for TW #1-3 were determined to be 0.50 mg/L, 1.30 mg/L and 0.97 mg/L
respectively. For the purpose of this application, we have the three values as outlined in the non-
degradation manual and used a background nitrate level of 0.923 mg/L for this application.
Hydraulic Conductivity for the TWs #1-3 was found to be 97.06 ft/day, 137.87 ft/day, and 87.59
ft/day, respectively using the Razack and Huntley Method. Those three values were averaged
with the results of the 8 hour pump test on Pumping Well #1 that had an estimated hydraulic
conductivity of 79.60 ft/day using the Razack & Huntley Method. The average value was 100.5
ft/day was used in the Non-Degradation report.

Allied Engineering Services, Inc. Page 2
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11/26/2019

GWIC - DrillerWeb | Well Log Report | V.2.2019

NOT accomplished by the filing of this report.

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and
describes the amount of water encountered. This report was completed online by the driller. Acquiring water rights is the well owner's responsibility and is

Site Name: 71 RANCH LP
GWIC Id: 304166

Section 1: Well Owner(s)
1) GALT, ERROL (MAIL)
106 71 RANCH RD
MARTINSDALE MT 59053

Section 2: Location

Section 7: Well Test Data

Total Depth: 108
Static Water Level: 84
Water Temperature:

Air Test *
8.5 gpm with drill stem set at _108 feet for 1 hours.

Time of recovery 0.07 hours.
Recovery water level 84 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
TW-1

Section 9: Well Log
From |To |Description
0 8|SILTY CLAY
8 17|SILTY SAND/GRAVEL
17 24|SANDY CLAY

24 50|SAND
50, 78|SAND/GRAVEL
78 93|CLAY

93] 105)GRAVEL/SAND
105] 108|GRAVEL/CLAY

Township Range Section Quarter Sections
09N 02E 31 SEV: NE% SWY4
County Geocode
BROADWATER
Latitude Longitude Geomethod Datum
Addition Block Lot
HORSE CREEK HILLS 4R
Section 3: Proposed Use of Water
TEST WELL (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Monday, November 25, 2019
Section 6: Well Construction Details
Meta Data Fields
1. Was borehole completed as a well? YES
2. Was well abandoned?
Borehole dimensions
From|To IDiameter
0]108] 6
Casin
Wall Pressure
From |To |Diameter |Thickness |Rating Joint Type
-2 108|6 0.250 WELDED |A53B STEEL
Completion (Perf/Screen)
# of Size of
From|To |Diameter|Openings|Openings |Description
93 108|6 23 6"X5/16" ]TORCH OR PLASMA CUTS
Annular Space (Seal/Grout/Packer)
Cont.
From|To|Description |Fed?
0 |93|BENTONITE]Y

mbmggwic.mtech.edu/drillerweb/reports/WellLog.asp?gwicid=304166
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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: SHAWN TONEY
Company: H & L DRILLING
Address: PO BOX 919
City: EAST HELENA MT 59635

License No: WWC-447

Date Certified: 11/26/2019
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11/26/2019

GWIC -- DrillerWeb | Well Log Report | V.2.2019

NOT accomplished by the filing of this report.

MONTANA WELL LOG REPORT
This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and
describes the amount of water encountered. This report was completed online by the driller. Acquiring water rights is the well owner's responsibility and is

Site Name: 71 RANCH LP
GWIC id: 304169

Section 1: Well Owner(s)
1) GALT, ERROL (MAIL)
106 71 RANCH RD
MARTINSDALE MT 59053

Section 2: Location

Township Range Section Quarter Sections
0SN 02E 31 SEY: NEV: SWY4
County Geocode
BROADWATER
Latitude Longitude Geomethod Datum
Addition Block Lot
HORSE CREEK HILLS 18R

Section 3: Proposed Use of Water
TEST WELL (1)

Section 4: Type of Work
Drilling Method: ROTARY

Section 5: Well Completion Date
Date well completed: Thursday, November 21, 2019

Section 6: Well Construction Details
Meta Data Fields

1. Was borehole completed as a well? YES
2. Was well abandoned?

Borehole dimensions

From|To |Diameter
0]135 6
Casin
Wall Pressure

From|To |Diameter|Thickness|Rating |Joint Type
-2 135]6 0.250 l WELDEDJA53B STEEL
Completion (Perf/Screen)

# of Size of
From |To |Diameter |Openings [Openings IDescription
120 |135 |6 23 6"X5/16"  |SAW SLOTS
Annular Space (Seal/Grout/Packer)

Cont.
From|To |Description |Fed?
0 |120|BENTONITE[Y

mbmggwic.mtech.edu/drillerweb/reports/WellLog.asp?gwicid=304169
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Section 7: Well Test Data

Total Depth: 135
Static Water Level: 93
Water Temperature:

Air Test *

8 gpm with drill stem setat 135 feet for 1_hours.
Time of recovery 0.12 hours.
Recovery water level 93 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
TW-2

Section 9: Well Log

From |To IDescription

0 10SILT/CLAY

10 70]SAND/GRAVEL/CLAY

70| 128JHARD CLAY

128]  135|MED FINE SAND/FINE 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: SHAWN TONEY
Company:H & L DRILLING
Address: PO BOX 919
City: EAST HELENA MT 59635
License No: WW(C-447

Date Certified: 11/26/2019

171



11/26/2019

GWIC - DrillerwWeb | Well Log Report | V.2.2019

NOT accomplished by the filing of this report.

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and
describes the amount of water encountered. This report was completed online by the driller. Acquiring water rights is the well owner's responsibility and is

Site Name: 71 RANCH LP
GWIC Id: 304167

Section 1: Well Owner(s)
1) GALT, ERROL (MAIL)
106 71 RANCH RD
MARTINSDALE MT 59053

Section 2: Location

Township Range Section Quarter Sections
09N 02E 31 SE% NE: SWY
County Geocode

BROADWATER

Latitude Longitude Geomethod Datum
Addition Block Lot
HORSE CREEK HILLS 39R
Section 3: Proposed Use of Water
TEST WELL (1)
Section 4: Type of Work
Drilling Method: ROTARY
Section 5: Well Completion Date
Date well completed: Tuesday, November 19, 2019
Section 6: Well Construction Details
Meta Data Fields
1. Was borehole completed as a well? YES
2. Was well abandoned?
Borehole dimensions
From|To |Diameter

0]200 6
Casing
Wall Pressure
From |To IDiameter Thickness |Rating |[Joint Type
-2 200[6 0.250 WELDED |A53B STEEL
Completion (Perf/Screen)
[# of Size of
From|To |Diameter|Openings|Openings|Description
185 200[6 23 6 TORCH OR PLASMA CUTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To |Description |Fed?
0 185|BENTONITE|Y

mbmggwic.mtech.edu/drillerweb/reports/WellLog.asp?gwicid=304167
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Section 7: Well Test Data

Total Depth: 200
Static Water Level: 173
Water Temperature:

Air Test *

11 gpm with drill stem set at 200 feet for _1_hours.
Time of recovery 0.06 hours.
Recovery water level 173 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
TW-3

Section 9: Well Log

From |To Description

0] 28|SILTY TAN CLAY

28 42]GRAVEL/SAND

42|  118JCLAY/GRAVEL/SAND

118] 155|SAND/GRAVEL

155] 164|HARD CLAY

164] 185]SAND/GRAVEL/CLAY
185] 200]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: SHAWN TONEY
Company: H & L DRILLING
Address: PO BOX 919
City: EAST HELENA MT 59635
License No: WWC-447
Date Certified: 11/26/2019

1



CONSTRUCTION SPECIFICATIONS CS-200-4

PUMPING TEST DATA SHEET

I W
Initial Static Water Level:_8 3. 9 , Number of Pumping Steps:
Depth to pump intake: oo
Water measurement device:_ L e { | 13 vole
Total Well Depth:_ jOR ° , Driller’s Production Estimate: 8.5 & iS ¥
Casing Diameter:_ . Lz , Depth to screen interval; '

Notes: Drawdown = Initial static water level - pumping water level
Initial Static Water Level: __ B3.9} Pumping Water Level: oo

STEP ONE Date_ O /2)/72 02> | Start Time] | DD A t{
50% of design production
Time Since Actual Time Since Start Depth to Pumping Water Drawdown Pumping Rate
Start (minutes) (minutes) Level (ft.) (ft.) (gpm)
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Field Notes:

USDA-NRCS-Montana April 2019
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CONSTRUCTION SPECIFICATIONS

CS-200-7

RECOVERY TEST DATA SHEET ' W |

RECOVERY TEST

Date?!/21 /2020

Start Time_J12'0O1 EE]

End Time | 240

Time Since
Start (minutes)

Actual Time Since Start
(minutes)

Depth to Water Level (ft.)

Residual Drawdown
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Note: Residual drawdown = Initial Static Water Level — Measured Water Level.

USDA-NRCS-Montana April 2019
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CONSTRUCTION SPECIFICATIONS

a—y

CS-200-4

PUMPING TEST DATA SHEET 1 \\ 2
Initial Static Water Level:_ 9 2. 8 , Number of Pumping Steps:
Depth to pump intake: 125 ° \
Water measurement device:_M/e 1) Prvahe
Total Well Depth:_1 35 , Driller’s Production Estimate: .
Casing Diameter;__ le ” , Depth to screen interval;
Notes: Drawdown = Initial static water level - pumping water level »
Initial Static Water Level: B8 Pumping Water Level: J2E
STEP ONE Date O/ ) 9] Start Time ] !
50% of design production
Time Since Actual Time Since Start Depth to Pumping Water Drawdown Pumping Rate
Start (minutes) (minutes) Level (fi.) (ft.) (gpm)
1 Lol a5 .9 1C
2 | e Qike 2. 1o
3 o3 ate.4 10
4 1to4 Gle.le 10
5 [ el 9te. 10
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Field Notes:
USDA-NRCS-Montana April 2019
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CONSTRUCTION SPECIFICATIONS

RECOVERY TEST DATA SHEET ~ "W/ 2L

CS-200-7

RECOVERY TEST Datet/2.) /2020

Start Time_2.. 00 P. 1]

End Time

Time Since Actual Time Since Start
Start (minutes) (minutes)

Depth to Water Level (ft.)

Residual Drawdown
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Note: Residual drawdown = Initial Static Water Level —

Measured Water Level.

USDA-NRCS-Montana
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CONSTRUCTION SPECIFICATIONS CS-200-4

PUMPING TEST DATA SHEET ' w3

Initial Static Water Level: ) 72. 5 Number of Pumping Steps:
Depth to pump intake: {516 =

Water measurement device:\\/=|] Prolbe.

Total Well Depth:_2.00 . Driller’s Production Estimate:: ) |
Casing Diameter: 1.2~ , Depth to screen interval: -

Notes: Drawdown = Initial static water level - pumping water level
Initial Static Water Level: _ ! 71 2. &5 Pumping Water Level: 1< O

STEP ONE Date01/21/202 0 [ Start Time2. 30 egl
50% of design production
Time Since Actual Time Since Start Depth to Pumping Water Drawdown Pumping Rate
Start (minutes) (minutes) Level (ft.) (ft.) (gpm)
1 2.3l 1T B .8 | O
2 g 4 159 e 10
3 2.33 \ 20 1O
4 .24 | 802, | N®)
5 .25 180.3 1O
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Field Notes:

USDA-NRCS-Montana April 2019
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CONSTRUCTION SPECIFICATIONS

RECOVERY TEST DATA SHEET | W .3

CS-200-7

RECOVERY TEST

Date_O'/2] /2020

Start Time 3.3 |

End Time

Time Since
Start (minutes)

Actual Time Since Start
(minutes)

Depth to Water Level (ft.)

Residual Drawdown
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11/26/2019

GWIC — DrillerWeb | Well Log Report | V.2.2019

NOT accomplished by the filing of this report.

MONTANA WELL LOG REPORT

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and
describes the amount of water encountered. This report was completed online by the driller. Acquiring water rights is the well owner's responsibility and is

Site Name: 71 RANCH LP
GWIC Id: 304170

Section 1: Well Owner(s)
1) GALT, ERROL (MAIL)
106 71 RANCH RD
MARTINSDALE MT 59053

Section 2: Location

Township Range Section Quarter Sections
09N 02E 31 SEY NEV: SWY4
County Geocode

BROADWATER

Latitude Longitude Geomethod Datum
Addition Block Lot
HORSE CREEK HILLS 14R
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, November 22, 2019
Section 6: Well Construction Details
Meta Data Fields
1. Was borehole completed as a well? YES
2. Was well abandoned?
Borehole dimensions
From|To lDiameter

0]180] 6
Casin
Wall Pressure
From |To |Diameter |Thickness Rating |Joint Type
-2 1806 0.250 WELDED |A53B STEEL
Completion (Perf/Screen)
# of Size of —{
From|To |Diameter Openings|Openings Description
165 |180(6 23 6"X5/16" JTORCH OR PLASMA CUTS
Annular Space (Seal/Grout/Packer)
Cont.

From|To |Description |Fed?
0 165|BENTONTIE]Y

mbmggwic.mtech.edur’drirl'erweblreports/\a‘\leIILog.asp?gwicid=304 170

DEQ Page 168

Section 7: Well Test Data

Total Depth: 180
Static Water Level; 143
Water Temperature:

Air Test *

18 gpm with drill stem set at 180 feet for 1 hours.
Time of recovery 0.05 hours.
Recovery water level 143 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
PW-1

Section 9: Well Log

From |To Description

0 42|SILT/SAND/CLAY/GRAVEL

42, 55|FINE SAND

55| 100|CLAY

100]  112|SAND/GRAVEL
112]  165]CLAY/SAND/GRAVEL
165] 180JGRAVEL/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: SHAWN TONEY
Company: H & L DRILLING
Address: PO BOX 919
City: EAST HELENA MT 59635
License No: WWC-447
Date Certified: 11/26/2019
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Pumping Well #1 Static Water Level, Drawdown, and Recovery

Elapsed Time (seconds)

Start Background
Monitoring @ Start Pump Test @
. 9:03am on
3:00pm on ) -
1/29/2020. Static 1/30/2020. Static Well Static Water
Water @ 30.39' Water Level @ Recovered @ 12:52am
above pump 30.20' above pump on 1/31/2020. Static
Water level @ 30.15'
above pump. Time of
recover was 7.73
hours.
End Test @ 5:09pm on
1/30/2020. Static Water Levl
@ 16.65' above pump.
Pump test was 8.08 hours.
10 100 1000 10000 100000 1000000


hmorrical
Callout
Start Background Monitoring @ 3:00pm on 1/29/2020. Static Water @ 30.39' above pump

hmorrical
Callout
Start Pump Test @ 9:03am on 1/30/2020. Static Water Level @ 30.20' above pump

hmorrical
Callout
End Test @ 5:09pm on 1/30/2020. Static Water Levl @ 16.65' above pump. Pump test was 8.08 hours.

hmorrical
Callout
Well Static Water Recovered @ 12:52am on 1/31/2020. Static Water level @ 30.15' above pump. Time of recover was 7.73 hours.


Observation Well #1 Static Water Level, Drawdown, and Recovery

30 Elapsed Time (seconds)

29

Start Test @ End Test @
28 9:03am on 5:09pm on
1/30/2020. Static 1/30/2020. Static
~ Water Level @ Water Level @
£ 27 24.85' above Pump 24.99' above pump
‘§ 26
a
£
g
Q25
3
g
S 24 -
< Drop in Water level occurred
< before pump test started - likely
§ 23 due to barometric pressure
changes

22

21

20

1 10 100 1000 10000 100000 1000000
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hmorrical
Callout
Start Test @ 9:03am on 1/30/2020. Static Water Level @ 24.85' above Pump

hmorrical
Callout
Drop in Water level occurred before pump test started - likely due to barometric pressure changes

hmorrical
Callout
End Test @ 5:09pm on 1/30/2020. Static Water Level @ 24.99' above pump


Appendix D

Non-degradation Analysis

e Nitrate Sensitivity Analysis

o Hydraulic Conductivity Calculations

o Background Nitrate Results

o Nitrate Sensitivity Analysis for Cumulative Effects (Spreadsheet
Calculations)

o Adjacent to State Waters Calculations

o Stream Stats Data for Canyon Ferry Flow
e  Phosphorous Breakthrough Analysis

o Phosphorous Breakthrough Analysis (Spreadsheet Calculations)
e (ategorical Exemptions — Appendix P of Non-degradation
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

Project:
Project Number:

Lot:

Location:

NITRATE SENSITIVITY ANALYSIS

Horse Creek Hills Subdivisions 1-4

19-072

38 - Worst-Case-Scenario of Drainfield Width Perp. To GW Flow
Broadwater County, Montana

ALLIED
ENGINEERING

SERVICES, INC.

VARIABLES DESCRIPTION

Hydraulic Conductivity

Hydraulic Gradient

Mixing Zone Thickness (usually constant)

Mixing Zone Length (see ARM 17.30.517(1)(d)(viii)

Width of Drainfield Perpendicular to Ground Water Flow

Background Nitrate (as Nitrogen) Concentration

Nitrate (as Nitrogen) Concentration in Precipitation (usually constant)
Nitrate (as Nitrogen) Concentration in Effluent

Number of Single Family Homes on the Drainfield

Quantity of Effluent per Single Family Home

Precipitation

Percent of Precipitation Recharging Ground Water (usually constant)

K

|

D
L
Y
Ng
Nr
Ne
#l
Ql
P
\%

EQUATIONS

w

Am
As
Qg
Qr
Qe

Width of Mixing Zone Perpendicular to Ground Water Flow
= (0.175)(L)+(Y)

Cross Sectional Area of Aquifer Mixing Zone = (D)(W)

Surface Area of Mixing Zone = (L)(W)

Ground Water Flow Rate = (K)(I)(Am)

Recharge Flow Rate = (As)(P/12/365)(V)

Effluent Flow Rate = (#l)(Ql)

SOLUTION

Nt

Nitrate (as Nitrogen) Concentration at End of Mixing Zone
=((Ng)(Qg)+(Nr)(Qr)+(Ne)(Qe)) / ((Qg)+(Qr)+(Qe))

VALUE UNITS
100.53 ft/day
0.0021 ft/ft
30.0 ft
200 ft
33.0 ft
0.923 mg/L
1.0 mg/L
50.00 mg/L
1.00
26.70 ft3/day
14.0 in/year
0.2

68 ft

2040 ft2
13600 ft2
434.7707 ft3/day
8.694064 ft3/day

26.7 ft3/day

3.71 mg/L

REV. 03/2005
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Conductivity

Project:
Project Number:
Location:

HYDRAULIC CONDUCTIVITY ANALYSIS

Horse Creek Hills Subdivisions 1-4

19-072

Broadwater County, Montana

ALLIED
ENGINEERING

SERVICES, INC.

RAZACK & HUNTLEY METHOD

Bottom of Water Static Water Length  Length of Hydraulic
Well Casing  Level After  Level Before  Yield of Test Perforated Drawdown Transmissivity Conductivity
Well Owner Name GWIC ID Well Location (ft) Pumping (ft) Pumping (ft)  (gpm) (hours) Casing (ft) s (ft) T (gpd/ft) b’ (ft/day)
Pump Well 1 304170 CBD Sec. 31T 09N R 02E 180 157 143 15 8.08 15 14 1193.94 79.60
Test Well #1 304166 CBD Sec. 31T 09N R 02E 108 89.8 83.9 8.5 1 15 5.9 1455.95 97.06
Test Well #2 304169 CBD Sec. 31T 09N R 02E 135 97.5 93.8 9 1 15 3.7 2068.02 137.87
Test Well #3 304167 CBD Sec. 31T 09N R 02E 200 181.4 172.5 11 1 15 8.9 1313.86 87.59
Average 100.5
! Aquifer thickness (b) = static water level - bottom of well casing
If well is perforated, b = depth of perforations
For short duration pump tests (appx 1 hour) in non-screened/perforated wells, b = 10 ft
L1
Page 1
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Alpine Analytical Laboratory

1315 Cherry, Helena, MT 59601
(406)449-6282

Case Narrative
On January 21, 2020, three water samples identified as "Horse Creek" were received by our laboratory

for analysis. The chain of custody indicated the samples were to be analyzed for Specific Conductivity
and Nitrate + Nitrite as N. The samples were received cool, intact and hand delivered.

Results are sumarized on the following page. Quality control data are available upon request.
Should you have any questions regarding this analysis feel free to give us a call at 449-6282
We appreciate the fact that you have chosen us as your analytical lab.

Sincerely yours,

Chris Erickson
Laboratory Manager

Page 1 of 5
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Alpine Analytical Laboratory

1315 Cherry, Helena, MT 59601
(406)449-6282

Client: H & L Drilling Date Reported: 22-Jan-20

sample ID: Horse Creek TW1
Project ID: None Given Chain of Custody #: 10971
Site ID: None Given

Laboratory ID: 27A239 Date / Time Sampled: 21-Jan-20 @ 12:10
Sample Matrix: Water Date / Time Received: 22-Jan-20 @ 08:40
Analyzed Method
Parameter AR MCL SCL Date/Time By Reference
Nitrate + Nitrite as N, mg/L 0.50 10 NR 22-Jan-20 @ 13:28 CE EPA 300.0
Specific Conductivity, umho/cm 522 NR NR 22-Jan-20 @ 11:23 CE EPA 120.1
Comments:
AR - Analytical Result NR - Not Regulated

MCL - Maximum Contaminant Limit for Drinking Water Standards
SCL - Secondary Contaminant Limit for Drinking Water Standards

References:
Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020
Method 9223 B - QT, Colilert 18, Standard Methods for the Examination of Water and Wastewater.

Reviewed by: ” &

Page 2 of 5
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Alpine Analytical Laboratory

1315 Cherry, Helena, MT 59601
(406)449-6282

Client: H & L Drilling Date Reported: 22-Jan-20

sample ID: Horse Creek TW2
Project ID: None Given Chain of Custody #: 10971
Site ID: None Given

Laboratory ID: 27A240 Date / Time Sampled: 21-Jan-20 @ 14:00
Sample Matrix: Water Date / Time Received: 22-Jan-20 @ 08:40
Analyzed Method
Parameter AR MCL SCL Date/Time By Reference
Nitrate + Nitrite as N, mg/L 1.30 10 NR 22-Jan-20 @ 13:39 CE EPA 300.0
Specific Conductivity, umho/cm 380 NR NR 22-Jan-20 @ 11:23 CE EPA 120.1
Comments:
AR - Analytical Result NR - Not Regulated

MCL - Maximum Contaminant Limit for Drinking Water Standards
SCL - Secondary Contaminant Limit for Drinking Water Standards

References:
Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020
Method 9223 B - QT, Colilert 18, Standard Methods for the Examination of Water and Wastewater.

Reviewed by: ¢~ &

Page 30of 5
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Alpine Analytical Laboratory

1315 Cherry, Helena, MT 59601
(406)449-6282

Client: H & L Drilling

sample ID: Horse Creek TW3

Project ID: None Given
Site ID: None Given

Date Reported: 22-Jan-20

Chain of Custody #: 10971

Laboratory ID: 27A241
Sample Matrix: Water

Date / Time Sampled: 21-Jan-20 @ 15:30
Date / Time Received: 22-Jan-20 @ 08:40

Analyzed Method
Parameter AR MCL SCL Date/Time By Reference
Nitrate + Nitrite as N, mg/L 0.97 10 NR 22-Jan-20 @ 13:49 CE EPA 300.0
Specific Conductivity, umho/cm 607 NR NR 22-Jan-20 @ 11:23 CE EPA 120.1

Comments:
AR - Analytical Result

NR - Not Regulated

MCL - Maximum Contaminant Limit for Drinking Water Standards
SCL - Secondary Contaminant Limit for Drinking Water Standards

References:

Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020
Method 9223 B - QT, Colilert 18, Standard Methods for the Examination of Water and Wastewater.

Reviewed by: (2 &
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‘ ‘ ‘ Appendix E

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

‘ NITRATE SENSITIVITY ANALYSIS

SITE NAME: Horse Creek Hills Subdivisions 1-4
COUNTY: Broadwater county
NOTES:
BY: HTM
DATE: 04/02/20
Nitrate at end of mixing zone(s) with no cumulative effects
Variable (k) U] (D) (t) (v) (Ng) (Nr) (Ne) (#) (al) (P) v) (w) (Am) (As) (Qg) (ar) (Qe) Nt
Mix Down Drain- Back- Nitrate Effluent #of Effluent Down- Mix Mix. zone Ground
Hydr. Hydr. z0one grad. field ground in Nitrate single per Annual Percent grad. zone surface water Recharge Effluent Resulting
cond. grad. thick distance width nitrate precip conc. family drain. precip. precip. width area area flow flow flow nitrate (N)
LOT # (ft/day) (ft/ft) | (feet) (feet) (feet) (mg/1) (mg/1) (mg/l) | homes | (ft3/day) (in/yr) recharge (feet) (f’) (f’) (ft3/day) (ft3/day) | (ft3/day) (mg/1)
tot16 °; HCHPr. 10050  0.002 30.0 200 92.5 0.92 1.0 50.0 1.0 26.70 16.0 02/ 127.50 3825.00 25500.00 814.95 18.63 26.70| 2.45
Lot 15 o; HCH Pr. 100.50 0.002 30.0 200 80.3 2.02 1.0 50.0 1.0 26.70 16.0 0.2 115.30 3459.00 23060.00 736.97 16.85 26.70] 3.64
\ \ \
Nitrate at end of mixing zones with ¢ ive effects
LOT # ] ]
Lot o HH Pr 10050 0002 300 466 925 0.92 10 500 10 26.70 16.0 02 17405 522150 8110730 111249 5926 2670 2.02
tot13 "; HeH P 10050 0.002 300 200 80.3 2.02 10 50.0 1.0 26.70 0.00 0.00 115.30 3459.00 23060.00 736.97 0.00 26.70 3.70
0
0
0
0
0
0
0
0
0
I I REV. 03/20005
NOTES: |
=fill in values in these cells
= these cells are calculated for you
Hydr. cond. = K Hydraulic Conductivity
Hydr. grad. = 1 Hydraulic Gradient\
Mix zone thick = D Thickness of Mixing Zone up to a Maximum of 15 feet (usually constant at 15 feet)
Down grad. distance = L Mixing Zone Length (see ARM 17.30.517(1)(d)(viii), or this may also be the distance to end of last mixing zone when calculating cumulative effects.
Drainfield width = Y | Width of Drainfield Perpendicular to Ground Water Flow | I I
Background nitrate = Ng |Background Nitrate (as Nitrogen) Concentration \ \ \
Nitrate in precip. = Nr  |Nitrate (as Nitrogen) Concentration in Precipitation (usually constant at 1.0 mg/L)
Effluent Nitrate conc. = Ne |Nitrate (as Nitrogen) Concentration in Effluent (50 for conventional; 24 for level II; 30 for level 1a; 40 for level 1b)
# single family homes = #  |Number of Single Family Homes on the Drainfield (leave as 1 if effluent volume in next column is adjusted to equal total effluent from drainfield)
Effluent per drain. = QI |Quantity of Effluent from drainfield (average rate varies depending on number of bedrooms)
Annual precip. = P |Annual local Precipitation | I I I I
Percent precip recharge = V  |Percent of Precipitation Recharging Ground Water (usually constant at 0.2)
Down grad. width = W |Width of Mixing Zone Perpendicular to Ground Water Flow = (0.175)(L) + (Y)
Mix zone area = Am  |Cross Sectional Area of Aquifer Mixing Zone = (D)(W)
Mix zone surface area = As  |Surface Area of Mixing Zone = (L)(W) \
Ground water flow = Qg |Ground Water Flow Rate = (K)(I)(Am) \
Recharge flow = Qr  |Recharge Flow Rate = (As)(P/12/365)(V)
Effluent flow = Qe Effluent Flow Rate = (#1)(Ql) | I
Resulting nitrate (N) = Nt |Nitrate (as Nitrogen) Concentration at End of Mixing Zone = ((Ng)(Qg) + (Nr)(Qr) + (Ne)(Qe)) / ((Qg) + (Qr) + (Qe))
| (or nitrate concentration to use as background nitrate for next downgradient drainfield when determining cumulative effects)
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Appendix Q

TRIGGER VALUE CALCULATION FOR ADJACENT TO SURFACE WATER DILUTION ANALYSIS

"An analysis of the effect of the proposed drainfield system on the quality of any adjacent surface water
is required by ARM 17.36.312 and 17.30.715(1c). The increase in the nutrient concentration in the surface water
cannot exceed the trigger value (T.V. of 0.01 mg/L nitrate and 0.001 mg/L phosphorous as set forth in Circular DEQ 7."

DILUTION EQUATION: (QD)(CD) + (QL)(CL) < T.V. = non-significant

QD + QL

Note: Effluent flow rate (QD) must be multiplied by the number of drainfields in the subdivision

NITRATE CALCULATION:
40.00
QD = 26.70
CDh= 50.00
QL = 301.00
CL= 0.00

PHOSPHOROUS CALCULATION:

QD =
CD=
QL =
CL=

0.0020533 mg/L =

40

26.7

10.6

301

0

ft*/d
mg/L
ft®/s
mg/L

ft*/d
mg/L
ft®/s
mg/L

Number of drainfields in subdivision

Effluent flow rate from drainfield in cubic feet per day (commonly 200 gpd or 26.7 ft*/d for a 2 - 5 bedroom home)

Nitrate concentration in mg/L (50 mg/L nitrate-N for standard drainfield, 24 mg/L for Level 2 wastewater treatment system)
Flow rate in ft*/s into (or out of) surface water determined by stream gauge (usually the 14-day, 5-year low flow or 14Q5)
Nitrate concentration (in mg/L) in surface water; can typically assume zero since increase, not total, is important

final result, must be < 0.01 mg/L to be considered nonsignificant nitrate increase

Number of drainfields in subdivision

Effluent flow rate from drainfield in cubic feet per day, (commonly 200 gpd or 26.7 ft*/d for a 2 - 5 bedroom home)
Phosphorous concentration in mg/L (commonly 10.6 mg/L) in effluent

Flow rate in ft*/s into (or out of) surface water determined by stream gauge (usually the 14-day, 5-year low flow or 14Q5)
Phosphorous concentration (in mg/L) in surface water; can typically assume zero since increase, not total, is important

0.0004353 mg/L = final result, must be < 0.001 mg/L to be considered nonsignificant for phosphorous increase
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3/3/2020 StreamStats

StreamStats Report for Horse Creek Hills Subdivision

Region ID: MT
Workspace ID: MT20200303215848128000

Clicked Point (Latitude, Longitude): 46.34053,-111.52323
Time: 2020-03-03 14:59:07 -0700

i

Basin Characteristics

Parameter

Code Parameter Description Value Unit

CONTDA Area that contributes flow to a point on a stream 15294.7 square
miles

EL6000 Percent of area above 6000 ft 68.3 percent

PRECIP Mean Annual Precipitation 21.76 inches

SLOPS50_30M Percent area with slopes greater than 50 percent from 7.4 percent

30-meter DEM.
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3/3/2020 StreamStats

Peak-Flow Statistics Parametersii4 percent (2210 square miles) UpYellow CentMount Region BasinC 2015 5019F]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 0.39 2040
EL6000 Percent above 6000 ft 68.3 percent 0 100

Peak-Flow Statistics Parametersise percent (13100 square miles) SW Region BasinC 2015 5019F]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 0.42 2480
EL6000 Percent above 6000 ft 68.3 percent 0 100

Peak-Flow Statistics Disclaimersii4 percent (2210 square miles) UpYellow CentMount Region BasinC 2015 5019F]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report[14 Percent (2210 square miles) UpYellow CentMount Region BasinC 2015 5019F]

Statistic Value Unit

1.5 Year Peak Flood 21800 ft*3/s
2 Year Peak Flood 24400 ft*3/s
2 33 Year Peak Flood 25800 ftr3/s
5 Year Peak Flood 33600 ft*3/s
10 Year Peak Flood 41600 ft*3/s
25 Year Peak Flood 52200 ft*3/s
50 Year Peak Flood 59500 ft*3/s
100 Year Peak Flood 65800 ft*3/s
200 Year Peak Flood 72200 ft*3/s
500 Year Peak Flood 80300 ft*3/s

Peak-Flow Statistics Disclaimersiss Percent (13100 square miles) SW Region BasinC 2015 5019F]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report[se Percent (13100 square miles) SW Region BasinC 2015 5019F]
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3/3/2020

Statistic

1.5 Year Peak Flood
2 Year Peak Flood

2 33 Year Peak Flood
5 Year Peak Flood
10 Year Peak Flood
25 Year Peak Flood
50 Year Peak Flood
100 Year Peak Flood
200 Year Peak Flood

500 Year Peak Flood

Peak-Flow Statistics Flow Reportiarea-Averaged]

Statistic

1.5 Year Peak Flood
2 Year Peak Flood

2 33 Year Peak Flood
5 Year Peak Flood
10 Year Peak Flood
25 Year Peak Flood
50 Year Peak Flood
100 Year Peak Flood
200 Year Peak Flood

500 Year Peak Flood

Peak-Flow Statistics Citations

Sando, Roy, Sando, S.K., McCarthy, P.M., and Dutton, D.M.,2016, Methods for estimating
peak-flow frequencies at ungaged sites in Montana based on data through water year 2011:

StreamStats

Value
27500
29000
29000
30800
32300
34400
35600
37100
38700

40700

Value

26700
28400
28600
31200
33600
36900
39000
41200
43500
46400

Unit

ft*3/s
ft*3/s
ft"3/s
ftr3/s
ftr3/s
ft*3/s
ft*3/s
ft*3/s
ftr3/s

ft*3/s

Unit

ft*3/s
ft*3/s
ftr3/s
ft*3/s
ft*3/s
ftr3/s
ft*3/s
ft*3/s
ft*3/s

ft*3/s

U.S. Geological Survey Scientific Investigations Report 2015-5019-F, 30 p.

(https://doi.org/10.3133/sir20155019)

Low-Flow Statistics Pa rametersii4 Percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 50196]
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3/3/2020 StreamStats

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area '15294.7 square miles 28.1 2620
PRECIP Mean Annual Precipitation 21.76 inches 16.4 38.9

Low-Flow Statistics Parametersiss percent (13100 square miles) SW Region LowFlow GLS 2015 50196]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

CONTDA Contributing Drainage Area 15294.7 square 24.4 2480
miles

SLOP50_30M Slopes_gt_50pct_from_30m_DEM 7.4 percent 0.96 22.6

Low-Flow Statistics Disclaimersh 4 Percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Low-Flow Statistics Flow Report[14 Percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 5019G]
Statistic Value Unit

7 Day 10 Year Low Flow 240 ft*3/s

Low-Flow Statistics Disclaimersiss Percent (13100 square miles) SW Region LowFlow GLS 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Low-Flow Statistics Flow Reportiss Percent (13100 square miles) SW Region LowFlow GLS 2015 50196]

Statistic Value Unit

7 Day 10 Year Low Flow 7910 ft*3/s

Low-Flow Statistics Flow Reportiarea-averaged]

Statistic Value Unit

7 Day 10 Year Low Flow 6800 ft*3/s

Low-Flow Statistics Citations
McCarthy, P.M., Sando, Roy, Sando, S.K., and Dutton, D.M.,2016, Methods for estimating
streamflow characteristics at ungaged sites in western Montana based on data through
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3/3/2020 StreamStats

water year 2009: U.S. Geological Survey Scientific Investigations Report 2015-5019-G, 19
p. (https://doi.org/10.3133/sir20155019)

Seasonal Flow Statistics Parametersi4 percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 5019G]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 28.1 2620
PRECIP Mean Annual Precipitation 21.76 inches 16.4 38.9

Seasonal Flow Statistics Parametersiss percent (13100 square miles) SW Region LowFlow GLS 2015 5019G]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 24.4 2480
PRECIP Mean Annual Precipitation 21.76 inches 16.7 37.1

Seasonal Flow Statistics Disclaimersii4 percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Seasonal Flow Statistics Flow Report[14 Percent (2210 square miles) UpYellow CentMt Region LowFlow GLS 2015 5019G]

Statistic Value Unit

Jul_to_Oct_14_Day_5_Yr_Low_Flow 301 ft*3/s

Seasonal Flow Statistics Disclaimersise Percent (13100 square miles) SW Region LowFlow GLS 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Seasonal Flow Statistics Flow Reportise percent (13100 square miles) SW Region LowFlow GLS 2015 50196]

Statistic Value Unit

Jul_to_Oct_14_Day_5_Yr_Low_Flow 1030 ft*3/s
Seasonal Flow Statistics Flow Reportjarea-averaged]
Statistic Value Unit

Jul_to_Oct_14_Day_5_Yr_Low_Flow 926 ft*3/s

DEQ Page 184

https://streamstats.usgs.gov/ss/ 5/7



3/3/2020 StreamStats

Seasonal Flow Statistics Citations

McCarthy, P.M., Sando, Roy, Sando, S.K., and Dutton, D.M.,2016, Methods for estimating
streamflow characteristics at ungaged sites in western Montana based on data through

water year 2009: U.S. Geological Survey Scientific Investigations Report 2015-5019-G, 19
p. (https://doi.org/10.3133/sir20155019)

Annual Flow Statistics Parametersii4 percent (2210 square miles) UpYellow CentMt Region Annual MeanDur 2015 5019G]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 28.1 2620
PRECIP Mean Annual Precipitation 21.76 inches 16.4 38.9

Annual Flow Statistics Parametersiss percent (13100 square miles) SW Region Annual MeanDur 2015 5019G]

Parameter Code Parameter Name Value Units Min Limit Max Limit
CONTDA Contributing Drainage Area [15294.7 square miles 24.4 2480
PRECIP Mean Annual Precipitation 21.76 inches 16.7 37.1

Annual Flow Statistics Disclaimersyi4 percent (2210 square miles) UpYellow CentMt Region Annual MeanDur 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Annual Flow Statistics Flow Reportn 4 Percent (2210 square miles) UpYellow CentMt Region Annual MeanDur 2015 5019G]

Statistic Value Unit
Median Annual Flow 2220 ftr3/s
Mean Annual Flow 3300 ftr3/s

Annual Flow Statistics Disclaimersiss percent (13100 square miles) SW Region Annual MeanDur 2015 5019G]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Annual Flow Statistics Flow Report[se Percent (13100 square miles) SW Region Annual MeanDur 2015 5019G]

Statistic Value Unit
Median Annual Flow 1230 ft*3/s
Mean Annual Flow 4280 ftr3/s
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3/3/2020 StreamStats

Annual Flow Statistics Flow Reportiarea-Averaged]

Statistic Value Unit
Median Annual Flow 1380 ft*3/s
Mean Annual Flow 4140 ft*3/s

Annual Flow Statistics Citations

MccCarthy, P.M., Sando, Roy, Sando, S.K., and Dutton, D.M.,2016, Methods for estimating
streamflow characteristics at ungaged sites in western Montana based on data through
water year 2009: U.S. Geological Survey Scientific Investigations Report 2015-5019-G, 19
p. (https://doi.org/10.3133/sir20155019)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.3.11
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MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

PHOSPHOROUS BREAKTHROUGH ANALYSIS
-—
Project: Horse Creek Hills Subdivisions 1-4 E
Project Number: 19-072
Lot 1.41 ALLIED
Location: Broadwater County, Montana w
SERVICES, INC.
VARIABLES DESCRIPTION VALUE UNITS
Lg Length of Primary Drainfield as Measured Perpendicular to Ground 33.0 ft
Water Flow
L Length of Primary Drainfield's Long Axis 75.0 ft
w Width of Primary Drainfield's Short Axis 23.0 ft
B Depth to Limiting Layer from Bottom of Drainfield Laterals* 9.0 ft
D Distance from Drainfield to Surface Water 466 ft
T Phosphorous Mixing Depth in Ground Water (0.5 ft for coarse soils, 1.0 ft
Ne 1.0 ft for fine soils)**
Sw Soil Weight (usually constant) 100.0 Ib/ft3
Pa Phosphorous Adsorption Capacity of Soil (usually constant) 200.0 ppm
#l Number of Single Family Homes on the Drainfield 1.00
CONSTANTS
PI Phosphorous Load per Single Family Home (constant) 6.44 Ibs/yr
X Conversion Factor for ppm to percentage (constant) 1.0E+06
EQUATIONS
Pt Total Phosphorous Load = (PI)(#l) 6.44 Ibs/yr
W1 Soil Weight under Drainfield = (L)(W)(B)(Sw) 1552500.0 Ibs
w2 Soil Weight from Drainfield to Surface Water 3437915.0 Ibs
=[(Lg)(D) + (0.0875)(D)(D)] (T)(Sw)
P Total Phosphorous Adsorption by Soils = (W1 + W2)[(Pa)/(X)] 998.1 Ibs
SOLUTION
BT Breakthrough Time to Surface Water = P / Pt 155.0 years
BY:
DATE: April 2, 2020
NOTES: * Depth to limiting layer is typically based on depth to a limiting layer (such as clay,

bedrock or water) in a test pit or bottom of a dry test pit minus two feet to account for
burial depth of standard drainfield laterals.
** Material type is usually based on test pit. A soil that can be described as loam
(e.g. gravelly loam, sandy loam, etc.) or finer according to the USDA soil texture
classification system is considered a "fine" soil.

REV. 12/2007
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Appendix P

SUMMARY OF REQUIREMENTS FOR NONDEGRADATION “EXEMPTIONS” IN ARM 17.30.716

FISCAL YEAR 2015 VERSIONY

NOTE: This is not part of the official rule — it is an informational summary. To ensure compliance with all requirements of the rule, refer to the rule.

REQUIREMENTS CATEGORY #1 | CATEGORY #2 | CATEGORY #3 |CATEGORY #4"| CATEGORY #5
General Requirements [ARM 17.30.716(2)(a)]
Distance between absorption trench and impacted| =>1,000 feet (500 if >500 feet >500 feet >400 feet (200 if >1,000 feet (500 if

downgradient high-quality surface water

trench is pressure-
dosed)

trench is pressure-
dosed)

trench is pressure-
dosed)

Perc rate® and soil requirement if absorption
trench (AT) is not pressure-dosed (if AT is
pressured-dosed, these requirements don’t apply).

Perc. rate between 16
and 50 min/inch; AND
6 feet of VFS, SCL,

NOT APPLICABLE

NOT APPLICABLE

Perc. rate between 16

and 50 min/inch; AND

6 feet of VFS, SCL,

Perc. rate between 16
and 50 min/inch;
AND 6 feet of VFS,

CL, or SiCL soil CL, or SiCL soil  |SCL, CL, or SiCL soil
SWTS designed for < 2 single-family residences,
or non-industrial design flow < 700 gal. per day APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE
SWTS is on the lot being served and there is only
one SWTS on the lot APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE
SWTS meets current requirements in DEQ-4 and
ARM 17.36 sub-chapter 3 APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE
Background nitrate concentration limit (does not
apply to lots >20 acres when the absorption <2 mg/L <2 mg/L <2 mg/L <2 mg/L <2 mg/L
trench is greater than 500 feet from the
downgradient property boundary)
Specific Requirements [ARM 17.30.716(2)(b)] ARM ARM ARM =~ ARM ARM
17.36.716(2)(b)(i) 17.36.716(2)(b)(ii) 17.36.716(2)(b)(iii) 17.36.716(2)(b)(iv) 17.36.716(2)(b)(v)
Lot size >2 acres >2 acres >1 acre NOT APPLICABLE >2 acres
Percolation rate®® > 16 min/inch > 6 min/inch > 6 min/inch NOT APPLICABLE | NOT APPLICABLE
Soil type required beneath the absorption trench VFS, SCL or finer MS, SL or finer MS, SL or finer NOT APPLICABLE | NOT APPLICABLE
(minimum thickness of 6 feet) material material material
Depth to bedrock and ground water below ground >8 feet >12 feet >100 feet

surface

(seasonally high
ground water)

(seasonally high
ground water)

NOT APPLICABLE

NOT APPLICABLE

Depth to limiting layer below ground surface

NOT APPLICABLE

NOT APPLICABLE

NOT APPLICABLE

NOT APPLICABLE

>6 feet

Pressure-dosing of absorption trench required

NOT APPLICABLE

APPLICABLE

APPLICABLE

NOT APPLICABLE

NOT APPLICABLE

Number of lots in subdivision

NOT APPLICABLE

NOT APPLICABLE

<5

NOT APPLICABLE

NOT APPLICABLE

Distance from subdivision boundaries to any
neighboring existing/approved SWTSs

NOT APPLICABLE

NOT APPLICABLE

> 500 feet

NOT APPLICABLE

NOT APPLICABLE

Number of subdivision lots created in the county | NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE <1509 NOT APPLICABLE
over last 10 fiscal years
Distance between lot and any town with a NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE >1 mile NOT APPLICABLE

population > 500

Depth of absorption trench below ground surface | NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE <18 inches
Level I SWTS required NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE | NOT APPLICABLE APPLICABLE
Well Setback [ARM 17.30.716(3)]
Separation between a provisional mixing zone and
>100 feet >100 feet >100 feet >100 feet >100 feet

any existing/approved drinking water supply well

DEQ Page 188

NOTES:

@ Requirements for category 4 include a maximum number of lots subdivided over previous 10
fiscal years. Therefore, this table will be updated at the beginning of each fiscal year.

2 Percolation rates are only necessary when a percolation test has been conducted on the lot. If
no percolation test has been conducted, the soil type will be used to determine compliance with the rule.

3) The symbol “>" indicates a percolation rate equal to or greater (i.e. slower) than the value
listed.
4 For fiscal year 2015, the counties that meet this requirement are: Big Horn, Blaine, Carter,

Chouteau, Custer, Daniels, Dawson, Deer Lodge, Fallon, Garfield, Glacier, Golden Valley, Hill, Judith
Basin, Liberty, McCone, Meagher, Musselshell, Petroleum, Phillips, Pondera, Powder River, Prairie,
Roosevelt, Rosebud, Sheridan, Sweetgrass, Teton, Toole, Treasure, Wheatland, Wibaux.

ABBREVIATIONS:
SWTS =SUBSURFACE WASTEWATER TREATMENT SYSTEM

VFS = VERY FINE SAND
SCL= SANDY CLAY LOAM
CL= CLAY LOAM

SiCL= SILTY CLAY LOAM
MS= MEDIUM SAND
SL=  SANDY LOAM

Rev. 9/2008
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Appendix E

Existing Information

Montana Cadastral Information

Bureau of Land Management Survey

DRAFT Horse Creek Hills Subdivision 2 Plat
DRAFT Horse Creek Hills Subdivision 1-4 Plat
DNRC Well Appropriations Letter
