Wolfden Resources Corporation
1100 Russell Street,
Thunder Bay, ON P7B 5N2
Telephone: (807)624-1134

To: Stacie Beyer
Maine Land Use Planning Commission
November 10/20
Dear Mrs. Beyer,
Please see the following responses and attachments in response to the submitted LUPC October 24/2020 LUPC
questions. I please accept my apologies for the delayed response. Please note that the questions from the LUPC
are formatted in black and the responses to each are in red. Please let me know if you have further questions related
to the petition.
Kind regards,
Jeremy Ouellette, P.Eng.
Vice President Project Development
Wolfden Resources Corporation

The Land Use Planning Commission has accepted as complete for processing Wolfden Mt
Chase, LLC.’s petition (ZP 779) to rezone 528.2 acres in T6 R6 WELS to a Planned
Development subdistrict (D-PD) for the purpose of metallic mineral mining. Commission staff
have begun the formal review process and have also solicited review on aspects of the petition
from other state agencies and independent consultants. Please bear in mind that questions and
additional information requests may be forthcoming as these entities conduct their reviews.
The Commission staff have identified several areas where additional information is needed to
complete our review of the petition. Please submit the following as soon as possible, but at least
within 30 days of the date of this letter.
1. Acreages of Current Zones and Impacts to Zones
Recent surveys of the area to be rezoned found intermittent streams. By rule, these
streams are located in Shoreland Protection subdistricts (P-SL2) of 75 ft. landward from
the normal high-water mark on either side. Please provide a revised total acreage of
General Management subdistrict (MGN) and the total acres of P-SL2 subdistrict that will
be rezoned to D-PD subdistrict. It is our understanding that the total area proposed for
rezoning is 528 acres.
The total revised acreage of the General Management Subdistrict (M-GN) has been
reduced to 482.6 acres with a reduction of 45.6 acres of land deemed Shoreland
Protection Subdistrict (P-SL2). Attached is a map identifying the locations of the P-SL2
property named “Streams Drainages and Buffers for P-SL2”.
2.

Tailings Management Facility
The number of sections planned for the TMF is inconsistent in the current version of the
petition. Five sections are indicated in some places (for example, on page 5), while 3
sections are indicated in others (for example, pages 11 and 13). Please clarify the number
of sections planned, and, if appropriate, provide an updated High Level Schedule of Mine
Permitting, Construction, Operation, and Reclamation figure.
As a confirmation, there will be 5 phased sections of the tailings facility throughout the
life of the project. The high level schedule of Mine Permitting, Construction, Operation,
and Reclamation is shown below and indicates the progressive reclamation of the tailings
facility throughout mine operations.
Year
Re-zoning Phase
Permitting Phase
Construction Phase
Operations Phase
Reclamation Phase

Annual Schedule
-3 -2 -1

1

2

3

4

5

6

7

8

9

10

3. Depth of Mine
Please provide an estimate, based on currently available information, on the maximum
depth of the proposed underground metallic mineral mine. A schematic of a typical
underground shaft mine, if available, would also be helpful to the Commission’s review.
Below are two figures showing the current maximum depth and general size of the two
principle lenses of the deposit to a maximum depth of 800 meters or 2600 feet in zone 3.

11

12

The figure below is a design mining schematic for Pickett Mountain deposit looking
north. The magenta and cyan lines are the underground access ramps. The red lines are
horizontal development drifts (tunnels) that develop the mineralized rock and the yellow
and black are vertical development drifts for ventilation (raises) and for hauling ore to
surface via a shaft, ore passes and a hoist on surface.

4. Scenic Resources
a) The bare-earth viewshed analysis should be based on an 18 m tall structure (the proposed
height of the concentrator building). An 18 m tall structure is likely to be visible from
more locations on the landscape than a 10 m tall structure. Provide a revised description
of methodology and a revised map for the desktop viewshed analysis with labels for
scenic resources from which there may be views of the proposed development including
hiking trails (particularly the summit of Mt. Chase), scenic highways (particularly State
Route 11, Fish River Scenic Highway), boat launches (including the launch on Pleasant
Lake), major waterbodies, etc. If Wolfden would like to capture the effect of trees on the
potential visibility of the facility, a line of site analysis from key viewpoints may be a
better way to accomplish that goal.
The viewshed analysis in the attached figure “Viewshed 11-04-20” was constructed to
assess site visibility from surrounding areas using a Google Earth Viewshed model
(ground surface digital elevation model [DEM], also called a digital terrain model
[DTM]), which uses ground surface elevations to construct a line of sight analysis. The
DEM consists of cells within which the average elevation is computed. In this analysis a

viewpoint location and height is established in a target cell. The analysis uses an
algorithm that estimates the difference in elevation in observation locations (cells in the
DEM) and the target cell or viewpoint. To determine the visibility of the target location,
each cell that lies on a line connecting an observer location (cells in the DEM) and the
target is mathematically examined along the line of sight. If there is a cell with a higher
elevation value between the observation cell and the target cell, the line of sight is
blocked and is coded as not visible. If the view is unobstructed, it is coded as visible.
Potentially visible observation locations are then plotted.
The view height used in the model is 18 meters (59 feet) above ground level to simulate
the intended design height and location of the mill building. The highlighted areas near
the site (and those highlighted on surrounding peaks) are potential areas with an
unobstructed line of sight to that viewpoint. Since the analysis is based on ground
surface it should be noted that to obtain a line of sight to the target from a surrounding
area, the observer has to be above the tree line to have an unobstructed view of the target.
The figure shows a 3-mile radius around the proposed area for rezoning and the location
of various recreational trails and features. Where the analysis indicates an unobstructed
line of sight may exist it does not mean a clear line of sight actually exists. The visibility
depends on the presence or absence of ground surface obstructions (trees, shrub
vegetation, and trail/road embankments) at the observation location. These must be
ground checked. For further clarity, if a stand of trees is known to exist at a certain
location, an observer standing in that location will not be able to see the mill building or
stated differently, observers will have to be standing on a high point of ground ie a rock
face or lookout, that positions them above the tree line in order to see the top of the mill
building at 59 feet tall that rises above the tree line in its location.
Based on this analysis the mill will not be visible from anywhere along Route 11 nor
from a State park or State managed trails. However, within a 3-mile radius of the site
boundary, there are several ATV, snowmobile and hiking trails as shown in the
attachment figure. The hiking trail that leads to the peak of Mt. Chase and the
snowmobile/ATV trail travels along the between Mt. Chase and Pickett Mountain may
have intermittent unobstructed lines of sight. The ATV trail on the mountain ridge north
of Pleasant Lake may also have unobstructed lines of sight. There are no full time
residences or people living full time in a three mile radius of the site that will have an
unobstructed view of the mill building or the site. Additional site-specific studies (such as
the LUPC weather balloon test protocol for communications towers) could be conducted
during base line studies to obtain a better understanding of actual site visibility.
b)Based on a staff visit to the area on August 27, 2020, the LUPC did not find evidence
that the campsites the DeLorme map shows on the north and south sides of Pleasant Lake
are active sites, but the boat launch during the summer months is used occasionally.
After discussions with Shin Pond, Katahdin Lodge owners, no owner or general user who
cleared a path to access the south side of the pleasant lake could be identified. The lake

is very shallow and muddy at this access point such that it is only suitable for small row
boats or canoes.
In speaking directly with two Patten residents about the boat launch at Pleasant Lake.
They indicated there used to be a sawmill on the site and after it was taken down the area
evolved into a boat landing. They noted that you cannot back a trailer up to it and can
only drag a canoe or a small boat to the launch through the grass and rocks. As far as they
know it is rarely used and couldn’t confirm the actual frequency.
In addition, Brady Haynes of HC Haynes Inc. is a forester who worked in the woods near
the southern edge of Pleasant Lake this summer. He commented that he is aware of the
boat landing but did not see any boat laden vehicles while he was working there.
5. Recreational and Scenic Resource Use
a) Provide more detailed information, and include the sources of that information, on the
levels of use for recreational and scenic resources within 3 miles of the project. All
resources should be considered, but of particular concern are Pleasant Lake and Pickett
Mountain Pond.
Pickett Mountain Pond and Pleasant Lake:
Pickett Mountain Pond has an average depth of less that 3 feet. There is no boat launch
and no practical access to launch a small boat or canoe.

Pleasant Lake is deeper with an average depth of 6 to 8 feet with most of the shoreline
area (within 200 yards from shore) less than three feet deep. The lake does attract some
intermittent sport fishing, likely by those that maintain the few summer cabins set well

back from the shoreline. The depth and climate would not be sufficient to attract any
significant amount of additional sport fisherman either local or tourists.

Information on the depths for each of the water basins were collected from “i-Boating:
Free Marine Navigation Charts and Fishing Maps” specifically the following link.
http://fishing-app.gpsnauticalcharts.com/i-boating-fishing-web-app/fishing-marinecharts-navigation.html#13.12/46.1494/-68.4413
ATV,Snowmobile, Hiking and Hunting:
Atving, snowmobiling, hiking and hunting are all recreational activities that are identified
to take place within 3 miles of the proposed Pickett Mountain project site however these
activities take place minimally. After discussions with local residents as well as nearby
facilities owners, the level of use for each of the activities is below 5 uses per day in
general. Attached is an email titled “Recreational Traffic Katahdin Lodge” from the
owner of Katahdin Lodge located near the proposed project site indicating the estimated
level of use.
b) Update the map of recreational and scenic resources (Attachment L) within 3 miles of
the project to include the boat launch on Pleasant Lake.
Please see the revised “Attachment L 11-04-20” attached. Updates to the map were
applied after thorough discussion with each of the ATV/Snowmobile clubs within the
area. These clubs are Shin Pond, Katahdin Lodge and Patten.
6. Soil Suitability

a) Submit evidence supporting the statement that “soils are generally suitable for the
proposed project for construction of facilities and the TMF” (Exhibit J). This evidence
should be a report containing sufficient detail to demonstrate that soils and site conditions
are generally suitable for all proposed uses in the proposed subdistrict. The report should
include information on the depth to groundwater, the depth to bedrock, and the slopes in
the project area. A field investigation to assess general suitability, based on hand shovel
or auger borings, may be used in preparing the soil suitability report provided the method
used is well documented in the report.
Please see the attached Soils titled “Wolfden Soil Suitability Evaluation
Report_11_9_20_” report by Wood Environment and Infrastructure Solutions, Inc. and
Altantic Resource Co, LLC. which describes the evidence supporting the statement that
soils are generally suitable.

b) If the soil suitability is limited for any proposed uses, include a description of the
extent of those limitations (relative percentage of the overall area for redistricting),
general location, and how the limitations could be overcome using standard engineering
and construction practices. Of particular concern for this site, based on the site visit, are
the somewhat poorly drained soils and soils with a shallow oxygenated groundwater
table, and what measures could be used to overcome associated limitations to ensure that
downgradient ground and surface water hydrology will not be adversely impacted.
Please see the attached Soils titled “Wolfden Soil Suitability Evaluation
Report_11_9_20_” report by Wood Environment and Infrastructure Solutions, Inc. and
Altantic Resource Co, LLC. which describes any limitations as well as engineering and
construction practices that can be applied to these areas.
7. Waste Disposal
Information from the manufacturer of the reverse osmosis water treatment system is
missing from the petition, although it is referenced on (digital) page 207 of the petition.
The information sought is confirmation that the reverse osmosis units are capable of
removing all the analytes that were above background levels when sampled at the
Halfmile Mine in August of 2019.
See attached folder titled “Water Treatment Plant” which contains a letter titled “Letter
from Suez – Halfmile Analytes” from Suez Water Technologies and Solutions, indicating
that the following analytes as well as others, can be removed by the installation of an RO
system.
• Calcium: Rejection Rate > 95%
• Magnesium: Rejection Rate > 95%
• Potassium: Rejection Rate > 95%
• Sodium: Rejection Rate > 95%
• Strontium: Rejection Rate > 95%
• Zinc: Rejection Rate > 98%

• Rubidium: Rejection Rate > 98% (expected)
In addition, an updated block diagram of the proposed water treatment facility and
description of the plant process are identified below.

Mine process water will be mixed, using a series of frac tanks, with hydroxide and
Metclear (metal precipitating Chemical) to form a metal precipitate. The metal precipitate
will flow to an ultrafiltration membrane where the concentrate will flow to a storage tank
for decant and solids removal. The decant from the storage tank will flow to the frac
tanks to be reprocessed. The ultrafiltration permeate will either be discharged (if it meets
State Environmental standards) or flow through a reverse osmosis unit, if required
(TBD). Reverse osmosis permeate will be either discharged or reused as mine process
water. Reverse osmosis concentrate will flow to the storage tank for decant and solids
removal.
Finally, attached in the folder, are details related to the water treatment technologies
proposed for the water treatment plant in order to achieve background or better discharge
water quality.
8. Financial Practicability
To allow further evaluation of the financial practicability and technical feasibility of the
proposed project, provide evidence that development of the Pickett Mountain Mine will
be technically feasible and financially practicable with supporting documentation such as
a Preliminary Economic Assessment.
The completed Preliminary Economic Assessment has been filed on Sedar and can also
be found on the Wolfden website with the following link:
https://www.wolfdenresources.com/wp-content/uploads/2020/10/Wolfden-Pickett-MtPEA-Techncial-ReportSept2020.pdf.
9. Shape Files

It would be helpful to the Commission’s review, if Wolfden could provide shapefiles for
the wetland boundaries and stream locations identified during the onsite wetland
delineation.
Please see the attached shapefiles identifying the wetland boundaries and stream
locations located in the folder “Wetlands Shapefiles”.
10. Noise Assessment
Attached to this letter is a report from Peter Guldberg of Tech Environmental, Inc., an
independent consultant conducting a third-party review of the noise assessment presented
in the petition. The report details an initial review of the noise assessment and concludes
that it is neither accurate nor technically correct, making it difficult to determine if the
proposal has a reasonable likelihood of complying with noise regulations. Please revise
and submit a new noise assessment based on the recommendations in the report. Please
see the attached noise report titled “3617197478.7 Wolfden Pickett Mt_Noise
Assessment Memo_Final (Nov 5.2020)” performed by Buddy Ledger of Wood
Environment and Infrastructure Solutions, Inc. Buddy was able to review the full report
by Peter Guldberg to ensure he and his team addressed any concerns appropriately.
11. State Agency Review Comments
Attached to this letter are all the State agency review comments that we have received to
date on the petition. The LUPC is requesting a response to comments from two agencies,
the Maine Department of Inland Fisheries and Wildlife (MDIFW) and the Maine
Department of Transportation (MDOT).
a) MDIFW is requesting additional information regarding potential impacts to fish and
wildlife resources. One request relates to the request for additional information on
soil suitability and to the potential for the project to alter the hydrology and water
chemistry of down gradient streams due to surface and shallow groundwater
diversions, potentially impacting the down gradient fishery resources. Regarding the
potential habitat for the State Threatened Clayton’s copper butterfly, LUPC is
working with the Maine Natural Areas Program and MDIFW to schedule a joint site
visit to the area. We will be in touch about that site visit soon.
1. Significant Wildlife Habitat (SWH) and the potential for Rare, Threatened and
Endangered (RTE) species.
a. Wolfden is aware that the area near the western inlet to Pickett Mtn. pond is
designated as Inland Waterfowl and Wading Habitat (IWWH), which is a SWH
and thus set the rezoning boundary to not encroach on the area mapped by
MDIFW. Wolfden understands that MDIFW is concerned that the IWWH could
contain the possibility of Blue Heron nesting colonies in this area or the upland
areas within the rezoning boundary. Wolfden will be surveying this area for the
presence of blue heron nesting colonies in the spring of 2021 as part of the
Baseline Characterization Study. MDIFW requires these surveys be completed
between May 1 and June 15 for areas in northern Maine. If nesting areas are
found in or proximal to the rezone boundary Wolfden commits to follow MDIFW

recommendations and avoid construction in these areas and that construction
within 600 ft. of these area be avoided during nesting season.
b. Please see the attached letter titled “LUPCMemo_PicketMtnPond” from State
Wildlife Biologist, Beth I. Swartz in which describes the lack in presence of the
Clayton’s Copper butterfly and the appropriate habit in the area to support them.
c. The West Branch of the Mattawamkeag River above and below Pleasant Lake and
the streams in and out of Pickett Mtn. Pond are mapped in MDIFW Maine Stream
Habitat Viewer as a “modeled rearing habitat” for the federally endangered sea
run Atlantic Salmon migrating up the Penobscot River. This habitat layer predicts
the proportion of stream reaches containing Atlantic salmon rearing habitat within
the Gulf of Maine Atlantic salmon Distinct Population Segment. The model uses
1) slope for stream reaches that are derived from contour and digital elevation
model datasets, 2) cumulative drainage area, and 3) physiographic province, to
identify stream reaches that have similar characteristics to areas where field crews
have identified Atlantic salmon rearing habitat. The online viewer also provides
for the location of dams/barriers and there currently 4 downstream barriers to
naturally migrating fish. The nearest barrier is the Dam on the outlet of
Rockabema Lake. This resource will be considered by Wolfden in its plans to
protect SWH and RTE in the project area.
2. Bat Habitat Creation Post Closure
a. Wolfden agrees to explore the creation of bat habitat in the underground portal
entrance as part of the closure plan for the mine
3. Aquatic Resources
a. Wolfden appreciates the MDIFW providing additional information from fishery
surveys recently conducted.
b. MDIFW indicated that Pickett Mtn. Pond has no brook trout population, but has
bait fish such as shiners and dace.
c. Pleasant Lake, Mud Lake and Grass Pond are designated Heritage Fish Waters
and MDIFW considers them some the best brook and land locked salmon water in
the region. Pickett Mtn. Pond and the West Branch of the Mattawamkeag are
inlet waters to these water bodies. Wolfden recognizes the high quality and the
importance of these waters and the fishery’s that they hold to MDIFW and the
anglers that fish them. Wolfden is committed to maintaining the quality and
quantity of water that currently flows/discharges into these inlet streams, the lake
and ponds.
d. Detailed surveys of the fishery habitat, populations, benthic communities,
sediment quality, surface water quality/hydrology, groundwater quality and
hydrogeology will be undertaken during the MEDEP permit Baseline
Characterization Study. This study is a detailed, comprehensive , 2 year study that
will provide the basis for the design and permitting of the mine development.

4. Streams and Wetlands
a. The mine development plan includes a water management plan to collect and treat
water all mining influenced water (MIW) to background levels or better ( as
established during the MEDEP permit Baseline Characterization Study) before it
is discharged back into the environment. The plan is to discharge treated water
back into the overburden groundwater using subsurface infiltration galleries
(similar to septic leachfields) and/or spray irrigation systems. The design of the
mine operations infrastructure and water collection/treatment/discharge systems
will have as one of its primary design criteria, to maintain the quality and
quantity of shallow groundwater that currently feeds the wetlands, inlets, streams,
lakes and ponds. The Soil Suitability Report recently completed and included in
this submittal outlines areas of shallow groundwater and other potential soil
limitations on development and provides engineering and construction
alternatives to overcome these limitations and maintain the quantity and quality of
groundwater and surface water. Once the mine closes all mine facilities except
the Tailings Management Facility (TMF) will be removed from the site and the
Site restored to pre-mine conditions restoring the natural hydrologic system that
exist today. All the facilities that are located in the Pickett Mtn watershed will be
removed at the area restored. The TMF sits entirely in the Pleasant Lake
watershed. The liner below and capping and closure of the TMF will prevent any
leachate from infiltrating into the groundwater below. The TMF cap will allow for
runoff of precipitation and overland flow and infiltration back into the shallow
overburden groundwater that currently exists, such that no long term impacts to
groundwater quality or quantity will occur to the West Branch of Mattawamkeag
River or Pleasant Lake or the inlet stream that feed them in this watershed.
Detailed hydrogeological and hydrology studies that provide comprehensive
evaluation of groundwater and surface flows and interaction will be conducted
during the MEDEP permit Baseline Characterization Study.
b. Wetland and vernal pools have been mapped in the rezone area and the report was
previously submitted to LUPC. Vernal Pool Survey Forms will be submitted to
MDIFW in November 2020.
b) LUPC is requesting a detailed response to MDOT’s Logging Rd Access comments 1
and 2. The remaining MDOT comments relate more to design details that will need to
be addressed during permitting. However, please indicate if it will be financially and
technically possible to incorporate the MDOT recommendations into the final design
for the transportation route.
Please note that the project financials can comfortably cover the incorporation of the
MDOT recommendations to expand the footprint of the project access road to account
for snow removal.

brian.peters
10-27-2020 2:08 PM
PDF: P:\Projects\Wolfden Resources\4.0_Deliverables\4.5_Databases\GIS\Figures\Wetlands Survey\Streams Drainages and Buffers for P-SL2.pdf
Document: P:\Projects\Wolfden Resources\4.0_Deliverables\4.5_Databases\GIS\MapDocuments\Wetlands Survey\Streams_Ditches_PSL2.mxd
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From:
To:
Subject:
Date:

KATAHDIN LODGE
Jeremy Ouellette
Recreational trail traffic
Monday, November 09, 2020 6:00:50 PM

Hi Jeremy Katahdin Lodge is situated just a few miles from the Wolfden mining site. The majority of
our guests come to this area to ride ATV's and snowmobiles and also to hunt. We also sell
recreational vehicle registrations and hunting licenses. There are many miles of trails that
run through this area but not that many riders or hunters. We have had our business open
for the last 20 years and ride the trails ourselves as well. From what we've seen the traffic
averages about five or less recreational vehicles passing though any trail on most days. The
same figure would apply to hunters. In between seasons (primarily December and April)
there will be no recreational traffic at all.
Chuck Loucka - owner
KATAHDIN LODGE
626 Aroostook Scenic hwy
Moro Plantation,
ME 04780
1-207-528-7731
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Subject:
Date:

KATAHDIN LODGE
Jeremy Ouellette
Recreational trail traffic
Monday, November 09, 2020 6:00:50 PM

Hi Jeremy Katahdin Lodge is situated just a few miles from the Wolfden mining site. The majority of
our guests come to this area to ride ATV's and snowmobiles and also to hunt. We also sell
recreational vehicle registrations and hunting licenses. There are many miles of trails that
run through this area but not that many riders or hunters. We have had our business open
for the last 20 years and ride the trails ourselves as well. From what we've seen the traffic
averages about five or less recreational vehicles passing though any trail on most days. The
same figure would apply to hunters. In between seasons (primarily December and April)
there will be no recreational traffic at all.
Chuck Loucka - owner
KATAHDIN LODGE
626 Aroostook Scenic hwy
Moro Plantation,
ME 04780
1-207-528-7731
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1.0

INTRODUCTION

Atlantic Resource Co. LLC (ARC) in consultation with Wood Environment and Infrastructure Solutions,
Inc. (Wood) has completed a soil suitability review for the Wolfden Mt. Chase, LLC (Wolfden) Pickett
Mountain Mine project. The Pickett Mountain project area (Site) is in Township T6-R6 WELS in Penobscot
County, approximately 9 miles north of the town of Patten, Maine. Wolfden has submitted a request to
the Maine Land Use Planning Commission (LUPC) to rezone approximately 528 acres from General
Management to a Planned Development Subdistrict. This rezoning process is the first step in the review
process for the permitting and development of a potential mining operation.
The purpose of this preliminary soil assessment is to provide an overview of the general suitability of
the soils present for the proposed mining operation. As part of the rezoning review, the LUPC requires
evidence be provided that the soils are generally suitable for the proposed uses in the subdistrict.
Specifically, the LUPC requested a soil suitability review for this rezoning application include:
“…. Soil Suitability, Exhibit J
a. Submit evidence supporting the statement that “soils are generally suitable for the proposed project
for construction of facilities and the tailings material storage (TMF)” (Exhibit J). This evidence should
be a report containing sufficient detail to demonstrate that soils and site conditions are generally
suitable for all allowed uses in the proposed subdistrict. The report should include information on
the depth to groundwater, the depth to bedrock, and the slopes in the project area. A field
investigation to assess general suitability, based on hand shovel or auger borings, may be used in
preparing the soil suitability report provided the method used is well documented in the report.
b.If the soil suitability is limited for any proposed uses, include a description of the extent of those
limitations (relative percentage of the overall area for redistricting), general location, and how the
limitations could be overcome using standard engineering and construction practices. Of particular
concern for this site, based on the site visit, are the somewhat poorly drained soils and soils with a
shallow oxygenated groundwater table, and what measures could be used to overcome associated
limitations to ensure that downgradient ground and surface water hydrology will not be adversely
impacted. …..”
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This soil suitability review was based on
information and data gathered from a wide
range of sources, including existing published
Natural Resources Conservation Service (NRCS)
soil surveys, LiDAR topography, geotechnical
drilling data from past explorations and onsite
field review of the soils by certified soil scientists
from ARC. The engineering review to overcome
soil limitations (Section 4) was completed by
professional engineers from Wood. The soil
suitability assessment was focused on the
proposed rezone Site, approximately 528 acres.
Figure 1. Wolfden Site Location

The assessment identified and rated the soil map
units within the proposed Site for suitability for the proposed development. This includes development
for access roads, buildings, mining operation pads, parking, and laydown areas, mine tailing storage and
wastewater management and dispersal. This report focuses on the soil criteria portion of the full
rezoning application. It is not intended to be a standalone document and should be reviewed in
conjunction with the full Rezoning petition submission.
Using the NRCS Soil Potential Ratings and criteria established by LUPC, the soils were reviewed and
rated as “Generally Suitable”, “Limited Suitability” or “Unsuitable” for development potential. The details
are described further in Section 2 Methodology. The suitability ratings are a general assessment of the
potential of the soils to have soil conditions suited to the intended use. Soil areas shown as “Generally
Suitable” have a higher potential of containing suitable soil conditions for the intended use and are the
least costly to develop from a soil limitation perspective. Areas shown as “Limited Suitability” may have
smaller areas of better soil conditions within larger areas of less suitable soils or specific limitations that
need to be addressed. “Unsuitable” areas have the least likelihood of finding soil conditions suitable for
development, and from a soil limitation perspective, are the most expensive to develop and should be
avoided when possible.
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2.0

METHODOLOGY

2.1

General Methodology

This preliminary soil suitability review consisted of two phases, the initial desktop review of published
soil information, and onsite field review of the soil conditions. The review is intended to be a broad
overview of the soil conditions commensurate with the rezoning process to provide more information
than existing published NRCS surveys but is not a detailed soil survey. If the Site is rezoned, the permit
application under MEDEP will require more detailed information such as a high intensity soil survey. For
this review, detailed onsite soil exploration was limited and used to verify general conditions. The
proposed mining development program and a preliminary concept plan (Exhibit D-2A in Appendix A)
provided by Wolfden was used as a starting point in the soil suitability review. The various development
uses were incorporated into a base plan.
Available data used included:
• Published NRCS Soil Surveys for Penobscot County
• USGS topographical maps and aerial photography
• Web Soil Survey online soils information
• Wolfden overburden and bedrock mapping
• LiDAR topography (5’ contour interval)
• Onsite wetland and resource delineations
The base information was compiled using Geographical Information Systems (GIS) software, ESRI ArcGIS
10.8 and ArcGISPro 2.4 and a geographical database was developed that incorporated the available
information. The use of a GIS system allowed data from various sources and times to be coordinated
and compiled in a comprehensive map for analysis of rezoning Site, proposed development areas soil
characteristics, landform, geology.
After reviewing the existing data, a Maine Certified Soil Scientist completed onsite field investigations
of the Site and examined the soils. Soil scientists completed hand dug test pits, auger borings and field
observations in roadcuts and mining explorations throughout the proposed rezoning area to assess the
soil conditions. The published data and field information were then compiled in GIS and used to
determine the suitability for the intended uses based on the observed soil characteristics.
This review and analysis was completed in two steps, a review of published NRCS soil surveys, and a field
review of the soil conditions found onsite. The assessment of the NRCS soil survey data was informed,
in part, by the guidelines under the LUPC Chapter 10.25.G “Soil Suitability”. These standards are generally
used for permit applications and subdivision review and are not necessarily required by LUPC for a
Concept Plan review but do provide a baseline for determining the soil suitability.
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In general, soils most suitable for development:
•

Are located on moderate to gentle slopes (0-15%);

•

Are not shallow to bedrock;

•

Do not have a high groundwater table;

•

Are not subject to flooding;

•

Are not prone to erosion;

•

Are not excessively stony; and

•

Have suitable textures.

By contrast, soils generally unsuitable for development:
•

Are located on steep or very steep slopes (greater than 20%)

•

Are shallow to bedrock (less than 10”)

•

Contain a groundwater table at or near the surface

•

Have very stony or boulder surfaces

•

Contain fine textures soils and deep organics or clay horizons.

These criteria were used to develop general suitability ratings for the development area. Existing soil
survey information from the NRCS “Soil Survey of Northern Penobscot County”, published soil maps and
WebSoil Survey, the USDA NRCS on-line soil mapping application were used to rate the soils within the
proposed Site. The soil ratings were used along with factors such as drainage class, slope, and depth to
bedrock to develop a soil suitability rating for the soils. The assessment is an indication of the potential
for a given soil map unit to have soil conditions or areas that would be amenable for the intended use.
In general, a conservative approach was developed to assess suitability. For example, in assessing
suitable slopes, a 15% slope or “Class C“ slope is used as the limiting condition, where most development
guidelines allow up to 20%. The review also relied on available data from Wolfden including recent
LiDAR topographical contour information to assess slope conditions. The following classes are used in
the maps and throughout the report.
Soil Suitability Classes
• Generally Suitable:
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o

Well and moderately well drained soils (>16” to a water table)

o

Deep or very deep to bedrock. (>40” to bedrock)

o

Slopes less than 15%.
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• Limited Suitability:
o

Somewhat poorly drained soils (7-16” to a water table)

o

Moderately deep or to bedrock (20-40” to bedrock)

o

Slopes less than 15%.

• Unsuitable:
o

Poorly drained and oxy-aquic soils. (<7” to water table)

o

Shallow to bedrock or soil limiting factor. (<10” to bedrock)

• Unsuitable – Wet:
o

Contains hydric soils or mapped wetlands

• Unsuitable Steep:
o

Slopes greater than 15%.

Soils rated as “Generally Suitable” have a good likelihood of finding soil conditions conducive to
development. Soil areas rated as “Limited Suitability” have some limiting factor, such as depth to a
seasonal high-water table or bedrock that reduce the potential to find suitable soils. For wastewater, this
could be soils that include somewhat poorly and moderately well drained soils in the same map unit, or
shallow bedrock conditions.
2.2

Field Review of Soil Conditions

The desktop NRCS review was supplemented with a field review to assess soil conditions and compare
against published data. ARC soil scientists visited the Site and spot-checked existing soil map units using
soil augers and hand shovels to confirm NRCS mapping. Over 30 test pits and observations were
completed throughout the Site. The field review was conducted in September and October of 2020 while
the region was under moderate to severe drought condition. These very dry conditions made assessing
soil characteristics challenging. Soil test pit excavations with hand tools was limited to upper soil
horizons. The soil field review was enhanced and supplemented using data and field observations
gathered in the spring of 2020, when ARC assisted with wetland and vernal pool surveys. This
information was very helpful in analyzing the test pits observed very dry conditions observed during fall
field work the soils review.
The soil series determinations provided here are adequate to identify limiting factors within the upper
soil horizons but should be considered preliminary and will require verification with deeper machine
dug test pits to document subsoil conditions to confirm soil series. A detailed soil survey or remapping
of existing data was not completed for this report.
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3.0
3.1

DISCUSSION
General Site Overview

The project area is situated in northeastern Penobscot County 9 miles north of Patten. The land is
dominated by commercial forestland. A network of gravel access roads extends through the area and
throughout project Site. The topography is dominated by moderate to steep slopes. The lower areas
adjacent to the water are generally moderately well to poorly drained glacial till soils with inclusions of
water-worked and glacio-lacustrine material. The upper slopes are dominated by well drained deep to
moderately deep glacial till soils over bedrock-controlled landforms. Soil textures are generally loam
and silt loam.
The proposed mining project development will include access roads, facility and building development,
mining tailing waste storage and management (tailings TMF or Tailings Storage Facility (TSF)) and
wastewater treatment. Refer to the Wolfden Rezoning application for additional details on the Site,
region, and proposed development.
3.2

NRCS Soil Survey Overview

The primary resources used to assess the existing soil surveys were the Soil Survey of Penobscot County
Maine, issued October 1963 by the United State Department of Agriculture (USDA) Soil Conservation
Service now known as the NRCS; and the NRCS Web Soil Survey (WSS) online database
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. The WSS provides the most up to date
and comprehensive information on the soil data. The Penobscot County soil survey was completed in
1963. The soils were generally mapped at a “Class D” level, suitable for broad planning at a scale of
1:20,000 or 1” = 1,667’. The individual map units are commonly 16 to 40 acres in size and often contain
two or more soil series within a map unit. The soil assessment and the NRCS soils within the Site detailed
on the attached Maps (Appendix A) show the areas and soil suitability rating. The NRCS soil survey
identified the soils in the project area as dominated by the “Bangor-Dixmont-Thorndike Association”
soil catena. A “soil catena” consists of soils with similar soil parent materials that occur over a repeatable
pattern on the landscape. The soil map units are differentiated by slope, soil texture, stoniness, and
depth to bedrock and a seasonal high-water table.
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Figure 2. Excerpt of State of Maine Soil Series Catena Table
The NRCS soil survey describes and identifies the soil map
units that are named for the dominant soil type in a
particular area and the slope phase. For example, a map
unit noted as “DyB” indicates Dixmont soil series are
dominant on B slopes (2-8%). The Dixmont DyB soil map
unit contains moderately well drained soils with inclusions
of rock outcrops and somewhat poorly drained soils. See
Figure 3.
The NRCS Soil Survey of the Site shows three dominant
soil series or types.
These soil series or types include the following:
• Plaisted very stony loam,

Figure 3. Dixmont soil description
from the 1963 NRCS soil survey

• Dixmont very stony silt loam and
• Thorndike very stony silt loam.
Rockland-Thorndike strongly sloping occur in smaller amounts.
Slope phases are dominated by B (2-8%) and C (8-15%) slopes. Plaisted soil map units make up about
20% of the Site, mostly in the northern section. Plaisted soils are well drained loam glacial till soils. The
Plaisted soils as mapped in the 1963 survey included areas of moderately deep to deep bedrock. Today
these would be differentiated as the Ragmuff or Elliotsville series. These soil types are rated generally
suitable for development.
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Dixmont soils make up
approximately 40% of the
Site and contains both
generally
suitable
and
limited suitability soils. When
mapped, the Dixmont series
include both somewhat
poorly drained (Limited
Suitability) and moderately
well
drained
(Generally
Suitable) soil classes. Soil
textures are loams and silt
loams.

Figure 4. Published NRCS Soil survey rated for suitability
Thorndike soils occur on approximately 35% of the Site and are limited suitability due to the presence
of bedrock within 20”. The remaining 5% is Rockland- Thorndike that is generally unsuitable due to
either steep slopes, or very shallow bedrock conditions.
Table 1. Summary of soil map unit characteristics from the NRCS Soil Survey
MUSY
DyB
DyB
PrC
RmD
ThC
TvB
TvC

map_unit
Dixmont very stony silt loam, 2 to 8 percent slopes
Dixmont very stony silt loam, 2 to 8 percent slopes
Plaisted very stony loam, 5 to 15 percent slopes
Rockland, thorndike material, strongly sloping
Thorndike shaly silt loam, 8 to 15 percent slopes
Thorndike very stony silt loam, 2 to 8 percent slopes
Thorndike very stony silt loam, 8 to 15 percent slopes

Soil_Suitabilty
Limited Suitability
Limited Suitability
Generally Suitable
Unsuitable-Steep
Limited Suitability
Limited Suitability
Limited Suitability

Drainage_Class
SPD-MWD
SPD-MWD
WD(MWD)
SWED
SWED
SWED
SWED

AC
205
1
96
21
116
11
78

PCT
38.82
0.189
18.18
3.977
21.96
2.083
14.77

The field review indicated the NRCS soil survey completed in 1963 was generally representative of the
Site conditions, considering the soil series criteria used at the time. The field review showed presence of
soil series and soil types that would be classified differently now than what was historically done. See
Section 3.2 for additional details. Notable differences between published mapping included somewhat
poorly drained Telos soils along the northern section at mid and lower slope positions, and Monarda
hydric soil in wetlands areas in the central section.
Soil map units within these areas were assessed and rated for suitability for “Low Density Residential
Development,” which includes onsite wastewater disposal. “Low Density Development” is a term derived
from the NRCS publication “Soil Potential Rating for Low Density Development in the Unorganized Areas
of Maine” (SPR). This document is referenced in LUPC guidelines and rates soil potential for residential
development of single-family residences with basements, onsite water and wastewater disposal, and
associated gravel roads. While the proposed uses for this area are commercial and industrial, not
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residential, the same concepts apply. For example, the Site will need roads, wastewater disposal, and
foundations and require similar construction activities on the soils. The Soil Potential Ratings do not
include a published rating for Plaisted or Dixmont soils. However, similar soils in the region, and the
formulas in the SPR publication, were used to establish soil potential ratings.
Table 2: NRCS Soil Series Mapped in the Rezone Site with NRCS Soil Potential Ratings
Soil Series
Soil Potential
Drainage Class
Depth to
Suitability
Rating*
Bedrock
Plaisted
High
Well drained
Deep
Generally
Suitable
Dixmont
Low/Medium
Moderately well and
moderately
Limited
somewhat poorly drained
deep
Suitability
Thorndike
Low
Somewhat excessively
shallow
Unsuitable
drained
Rockland
Very Low
Excessively drained
Very shallow Unsuitable

* Soil Potential Rating for Low Density Development in the Unorganized Areas of Maine. USDA NRCS
3.3

Field Review:

In September and October of 2020, a Maine Certified Soil Scientist from ARC completed a field review
of the rezoning Site. Soil Scientists performed transects generally perpendicular to the topography and
reviewed the major soil map units within the area. Base maps and Site info data were loaded on submeter
Global Positioning System (GPS) units to assist in covering the Site. A 20-acre grid was overlaid on the
Site for siting test pits and establishing consistent coverage. Additional observations were made with
the developed areas. Test pits and observations included hand-dug test pits, auger borings, and road
cuts or existing excavations. Approximately 30 test pits, dozens of auger borings and many observations
were completed throughout the Site and within each of the NRCS Soil map units. Test pits and
observations were GPS located and incorporated into the base mapping to assess the soil conditions,
suitability, and compare against the NRCS soil maps. See test pit log summary in Appendix B.
The soil types were generally consistent with NRCS mapping. Much of the original Penobscot soil survey
contains map units and description would be classified differently under present day. The Dixmont soil
map units shown on the survey for example, were mapped in 1963 as both somewhat poorly drained
and moderately well drained. Today, these would be split out as moderately well drained Chesuncook
and somewhat poorly drained Telos soil series. This soil map unit appeared to be dominated by
moderately well drained Chesuncook and somewhat poorly drained Telos soils on mid and lower slope
positions, and by Elliottsville and Monson bedrock-controlled soils on upper slopes and ridge tops.
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3.4 Soil Area Review
Using
the
compiled
published soil survey data,
field investigations, as well
as available LiDAR data
the
Site
areas
are
discussed below. The
proposed rezoning Site
was generally broken out
into broad landscape
areas with similar soil
characteristics for the
suitability review.
See Figure 5. The soil
areas are discussed below
and
include
general
overview, general soil
conditions observed, and
an assessment of the
development
potential
and limitations for each.
Figure 5. ARC Soil Suitability Areas within Site
Area 1: Beginning in the northeast, Area 1 extends from the easterly
limit of the rezoning across to the central area. This 145-acre area
is characterized by smooth, gentle to moderate convex slopes at
the upper ridge top position. The soils observed were loam and silt
loams with a limiting factor of bedrock or restrictive layer at 16” or
greater. The soil drainage is well to somewhat excessively drained
at upper elevations and moderately well drained soils with a
restrictive layer or over bedrock. This area is located on convex
slopes at top of the landform. Test Pit RTP-10 is representative of
the soils here.
The soil conditions here are generally suitable for the proposed
development. The slopes range from 3% to 10% and are smooth or
convex. The seasonal high-water table is generally greater than 15”
and bedrock, where present is dominated by smooth shield type
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ledge that is located below a mantle of glacial till, rather than rock outcrops. Bedrock was observed
generally greater than 20” below the ground surface.
Currently mining plans show the TMF and processed wastewater dispersal to be located here. The slopes
and drainage make this generally suitable for that use. Limitations for construction include the bedrock
depth at less than 40”. The bedrock limitations can be mitigated by adding granular fill and minimizing
cuts and ditching. This area would be suitable for treating the processed wastewater dispersal where the
soils are deeper and contains adequate slopes. The process wastewater to be reintroduced into the
ground will be treated prior to disposal to background levels and is essentially clean water with no
biological or chemical treatment needed.
The infiltration capacity of the soils is then the primary consideration for designing the dispersal areas.
Spreading out the wastewater disposal areas along the slopes and adding granular fill to increase depths
to the limiting factor, both common practices when developing on these types of soils will overcome
the limitations. The finer textures of the loams and silt loams warrant special attention when soils are
saturated to minimize puddling, compaction and destroying the natural soil structure. The area will drain
and dry out quickly, so avoiding and minimizing construction activities immediately after periods of wet
weather will greatly reduce the limitation. See Section 4 for additional engineering practices to overcome
the limitations.
Area 2: Area 2 covers the northern and northwestern section
of the rezone area. This 109-acre area is characterized by gentle
to moderate concave slopes at the mid and lower slope
position.

Figure 7. Skid trail disturbance in
Telos soils by RTP-14
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The soils observed were
loam and silt loams with a
seasonal high-water table
or restrictive layer at less
than 16”.
The soil
drainage
class
is
somewhat poorly to
poorly
drained
and
contains long slopes that
accumulate groundwater
and create oxyaquic soil
conditions with a water
table at or near the
surface during normal
Figure 8. Soil test Pit RTPconditions.
14 with oxyaquic
conditions.
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The suitability of this area is limited by the shallow water tables. Test Pit RTP-14, shown here, is
representative of the soil conditions. Where the slopes are concave, less than 10% and or located at the
lower end, managing the groundwater will be challenging. The concave and upper slope areas have the
best potential for development and least limitations.
The limitations from the seasonal high water tables and fine soil textures can be overcome by avoiding
ditching and channeling groundwater, constructing roads and access areas in fill with appropriate
construction techniques such as rock sandwich layers to maintain the integrity of the groundwater flow.
Limitations for the wastewater disposal can be overcome by increasing fill amounts and limiting the
amount of wastewater disposal in areas that are somewhat poorly drained or wetter and collect water.
See Section 4 for additional engineering practices to overcome the limitations.
Area 3: Area 3 covers the western section of the rezone area. This 90-acre area is characterized by
moderate convex slopes at the upper slope position. The soils observed were shallow to bedrock soils
with loam and silt loam textures. Soil depths range from 10-to more than 20” to bedrock and are
somewhat excessively drained to excessively drained. These would be mapped as Thorndike or
Elliotsville and Monson soil series.
Currently mining plans show the Main Pad development in this area. The moderate slopes and well to
excessively drained soil present some minor to moderate limitations for construction with bedrock
depths at less than 40”. The bedrock limitations can be mitigated by adding granular fill and minimizing
cuts and ditching. Avoiding steeper slopes and shallow bedrock areas will also help.
Area 4: Area 4 dominates the central section of the rezone area in a gentle bowl-shaped area. This 170acre area is characterized by, gentle to moderate concave slopes at the mid side-slope positions. Sloes
range from 0-8% within inclusions of moderately slopes from 8-15%. The soils observed were loam and
silt loam textured soils over glacial till or bedrock. There are areas of outcrops and shallow ledge
conditions interspersed with poorly and somewhat poorly drained soils. Approximately 50 acres of this
area contains delineated wetlands with hydric soil conditions. Wetlands occur in the lowest
topographical areas as well as areas disturbed from past logging activities resulting in altered hydrology.
The soils in the wetland areas are Monarda and Burnham soil series and are generally unsuited to
development. These were not broken out as a separate “Area” at this review level of scale but would be
future development.
Surrounding the wetlands are areas of somewhat poorly drained Telos soils with a seasonal high-water
table and/or oxyaquic conditions. These are limited suitability areas due to the presence of a water table
and the concave topography that tends to concentrate groundwater. The remainder of the area is made
up of a mix of Chesuncook and Elliottsville (Dixmont) soil series with a limiting factor at 16” or greater.
These soils where present, provide the least limiting conditions and the most potential for development.
Development in this area is proposed to consist of material storage pads including laydown areas for
equipment, cold storage pad, containment pads for waste rock, low grade ore, and native topsoil and
gravel from the grading of other development areas (i.e., Main Pad, TSF). With the jurisdictional wetlands
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and seasonal high-water table in the adjacent soil areas, extra care should be taken in the initial siting
of facilities to maximize uses on the moderately well and better drained soils. Soils with shallow bedrock
conditions present limitations for road construction and ditches. Development in this area should focus
on maintaining the natural groundwater flow through the area and minimizing erosion of the soils.
Construction practices such as minimizing cutting and ditching and use of rock sandwich construction
techniques on roads and pad/laydown areas can be used to help overcome the limitations posed here.
Additional engineering measures are further addressed in Section 4.
Area 5 and 6: Areas 5 and 6 are in the central section and are similar in soils and topography. These
areas occupy around 10 acres combined. The soils are dominated by shallow ledge and/or steep slopes.
Areas of bedrock outcrops and complex terrain are common. The slopes range from 15-30% and are
broken. The soils are fine textured silt loams over bedrock at 10-20” in the Monson and Abram soils
series.
These areas are generally not suitable for development and should be avoided. No development or
construction is planned for Area 6. Currently the low-grade Ore Pad is planned for Area 5. An alternative
area for this pad could be considered. Based on the proposed development plan, Area 1 and Area 3
have potential unused space where this pad or another of the Area 4 Pads could potentially be located.
Where these cannot be avoided, careful selection of routes for roads, using deeper soils, moderate
slopes and benches can be employed. Additional limitations could be overcome by blasting and
regrading the terrain where needed.
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4.0

SOIL SUITABILITY STANDARD ENGINEERING AND CONSTRUCTION PRACTICES

Introduction:
Based on the results of the field investigation on the suitability of the existing soils for the Pickett
Mountain mining project, the most common limitations in the preliminary Site plan areas are generally,
shallow bedrock and poor draining soils with a high-water table at or near the surface. These poorly
drained soils present limitations for roadway/parking/laydown area construction, tailings storage facility
construction and operations, building and foundation construction, and wastewater disposal
construction and operations. However, these limitations of the soils can be overcome using appropriate
engineering and construction practices.
The limitations presented in the results of the field investigation on the suitability of the existing soils
can be overcome in the project areas by following a development hierarchy that includes the following:
•

Locating and maximizing development on areas with better drained soils where practical;

•

Siting development areas to maximize use of the existing infrastructure including existing roads;

•

When development must occur on soils that have limitations, employ the appropriate
construction techniques.

The project is located at distances greater than 400 feet from any property line, will be reasonably selfsufficient and self-contained, and will provide for its own water and domestic sewage services,
maintenance of roads, solid waste disposal and to the extent possible, fire protection and security.
The project will include the construction and operation of comprehensive engineered facilities to collect
and treat waters that encounter rock and earthen materials that are mined in the subsurface and brought
to the land surface for beneficiation or long-term management. These water collection, treatment, and
treated water recharge facilities will substantially protect groundwater and surface water quality during
and after active mining. Affected areas from mine reclamation operations will be restored and returned
to pre-existing or comparable conditions including forested habitat at the end of the project.
Design Criteria:
Standard engineering and construction practices that will be implemented to overcome limitations of
the existing soils for the Pickett Mountain mining project will need to meet the regulatory requirements
and design criteria in accordance with the following:
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•

Department of Agriculture, Conservation and Forestry, Maine LUPC Chapter 13 - Metallic Mineral
Exploration and Mining Certifications for all exploration activity and all mining activity, including
advanced exploration, in the unorganized and de-organized areas of the State.

•

Maine Department of Environmental Protection (MEDEP) Chapter 200 – Metallic Mineral
Exploration, Advanced Exploration and Mining for all metallic mineral exploration, advanced
exploration, and mining activities (September 2018).
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•

MEDEP Chapter 500 – Stormwater Management regulations for Basic, General, and Flooding
Standards to confirm that the planned development will not result in any significant impacts and
will not create potential degradation of surface water quality to locations downstream of the
developments Site (November 2005, and amendments effective December 27, 2006).

•

Maine Erosion and Sediment Control Handbook for Construction: Best Management Practices
(March 2003) to provide a strategy for controlling soil erosion and sedimentation during and
after construction.

•

MEDEP Subsurface Wastewater Disposal Rules for onsite sanitary and mining water and disposal.

The following descriptions of commonly utilized standard engineering and construction practices
highlight techniques that could be implemented to overcome shallow bedrock and poor draining soils
with a high-water table at or near the surface for roadway/parking/laydown area construction, tailings
storage facility construction and operations, building and foundation construction, and wastewater
disposal construction and operations.
Road/Parking/Laydown Area Construction:
The Pickett Mountain Project is a green-field mining project in a previously logged area that has existing
access road infrastructure used by the foresters to reach timber lots. The right-of-way has been
established and will require upgrading to meet safety standards for higher volumes of heavy load traffic
that will occur with the initiation of construction and operation of the mine. The access road from the
paved Highway 11 is approximately 5 miles to the planned mine Site. See Appendix E for Figure 1 –
Project Roadway Access.
Roadway Design:
Shallow bedrock and poor draining soils with a high-water table at or near the surface are fine textured
soils with a dense basal till layer that impedes water movement. A seasonal high-water table and the
fine texture of the soils restrict road base and surface water drainage and increase the potential for frost
heaving. Construction in these areas can be accomplished by excavation of the existing finer textured
soils and replacing them with a suitable granular fill or gravel base elevated above the existing ground.
The extent of the over-excavation may approach approximately 2 feet below the proposed roadway
subgrade. The finished result may provide a roadway build-up of approximately 3.5 feet of clean gravel.
Roads, parking areas, and laydown areas constructed in this manner will maintain a well-drained subbase that will resist frost action and provide extended lifetime service.
Additionally, the reduced bearing strength of the finer textured soils can be improved by increasing the
width of a granular roadway base to spread the load out and using geotextiles or geogrids in the
construction. The native soils below and beside the road can be excavated and replaced with suitable
granular fill material. See Appendix E for Figure 2 – Typical Road Cross Section for Poor Soils Conditions.
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Roadway Drainage:
The design intent for roadways is to use engineering and construction practices to mitigate the
channelization of stormwater runoff. To facilitate the movement of stormwater runoff from areas
upgradient to roadways and along the slopes of roadways, a technique called a “rock sandwich” may be
employed such that stormwater runoff flows are conveyed through the soil profile to downgradient,
stabile areas without channelization of stormwater runoff. A “rock sandwich” engineering and
construction practice is comprised of a permeable road base made of large rock fragments wrapped in
filter fabric that allows stormwater runoff flows to be conveyed through the roadway cross-section. See
Appendix E for Figure 3 - Typical Road Cross Section W/Sandwich Material and Ditch Detail.
In areas where the roadway is to be constructed along a vertical slope with shallow bedrock and poor
draining soils with a high-water table at or near the surface it may not be possible to mitigate the
channelization of stormwater runoff using a “rock sandwich” engineering and construction practice. In
those areas, MEDEP Best Management Practices (BMP) ditch turnouts may be utilized to transfer
roadway and ditch stormwater runoff as sheet flow into a downgradient stable area (a buffer that is
stable, level, well vegetated and protected from disturbance). MEDEP ditch turnouts BMPs should blend
smoothly with existing contour elevations without any sharp drops or irregularities
MEDEP ditch turnout BMP design criteria includes the following:
•

Ditch turnouts should discharge stormwater runoff as sheet flow.

•

Ditch turnouts should be placed as far away from a stream as possible and on existing contours.

•

The spacing of ditch turnouts is a function of the road grade and volume of stormwater runoff.
One turnout should be provided every 200 feet for a roadway with a 2% grade and 30-40 feet
for roadways steeper than 10%.

Tailings Storage Facility:
The location of the TSF is constrained to the north by the wetlands and re-zoning boundaries. The TSF
area is proposed in Soil Area 1. Report Section 3.4 – Soil Area Review, identified Areas 1 as being
generally suitable for development.
The TSF pad will be constructed in a series of five self-contained cells where leachate and runoff are
collected and discharged to a holding pond and pumped to the concentrator building on the Main Pad
for use as process water in the plant. The TSF cells will be lined with clay, a geomembrane with a cushion
geotextile covering for protection, HPDE liner, then a leachate collection layer that ensures no leakage
to the environment.
Earthen berms around the TSF cells will be permanently stabilized and stormwater runoff will be directed
around and away from the pad.
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Main Pad:
Based on the size of the operation, existing Site topography, and existing natural resource area
constraints, it has been determined to utilize an approximately 1500-foot by 500-foot as the main mine
operations support and ore processing area. This area requires accommodations for the various
buildings and have the room necessary to safely operate the various components of the process. The
Main Pad sits in soil suitability Soil Area 3. Report Section 3.4 – Soil Area Review identified Area 3 as
having limited/generally suitable soils for development.
Pad Base Design:
Due to the topography differential and slopes in this area, a single level pad is not likely feasible.
Therefore, appropriate engineering and construction practices could include terraced or benched pad
construction approach. The benches would be oriented north/south and generally parallel to
topographic contours. Blasting maybe needed in some areas that are shallow to bedrock and materials
could be crushed to size and placed as necessary to level out the bench areas proposed for buildings
and structures. The pad placement would consist of various grades of cleaned crushed stone covering
the area. The benched construction approach will allow sufficient depth to accommodate underground
piping, electrical utilities and other infrastructure without the need for substantial excavation below
existing ground surface. This will help address limitations associated with shallow groundwater
conditions that may occur in the area.
Foundations and Buildings:
Buildings in the Main Pad should be laid out and located on the benches in a manner that optimizes the
mine operations work flow. Offices and a maintenance complex could be comprised of office and
equipment trailers and dry-storage shipping containers to speed construction and to minimize
foundation work. Compressors and stand-by generator could be housed in container units. Primary
buildings will include a crusher mill, concentrator building, electrical sub-station, and other outer
buildings including warehouse bunks.
Existing slopes within the areas proposed for buildings and structures approach 10 to 12%. Blasting
materials could be crushed to specification and then placed as necessary to level out the areas proposed
for buildings and structures pad constructions.
To facilitate the movement of stormwater runoff from areas upgradient to and away from pads and
buildings, a suitable granular fill or gravel base, elevated above the existing ground, could be employed
such that shallow groundwater would flow under and stormwater runoff flows would be conveyed
around the structures to downgradient areas, maintaining hydrology to wetlands and streams, without
channelization of stormwater runoff.
Foundation Design:
As with the roadways, shallow bedrock and poor draining soils with a high-water table at or near the
surface, impedes water movement. These limitations of the soils can be overcome using appropriate
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engineering and construction practices by locating buildings and foundations in built-up areas or by
over-excavation of the finer textured soils and replacing them with a suitable granular fill or gravel base
elevated above the existing ground.
Poorly drained soils have limitations for foundations. In general, construction in these conditions should
favor a slab-on-grade design on a crushed stone base which will minimize the impacts of a seasonal
high-water table and provide for reduced long term maintenance by minimizing moisture conditions.
Foundation Drainage:
For foundation footings, a spread footing that expands the footprint of the foundation can be employed
to overcome the fine textured soils lack of strength. The design for any foundations located proximate
to poor draining soils with a high-water table will be to provide foundation drainage by utilizing exterior
footing drains that would discharge to daylight with stabilized outfalls.
Materials Pads:
Three material storage Pads sits in soil suitability Area 4 - Waste Rock Pad, Low grade Ore Pad and Soil
and Organics Pad. Report Section 3.4 – Soil Area Review identified Area 4 as having limited suitability/
unsuitable soils for development. The Low Grade Ore pad is proposed to be located in Area 5. Report
Section 3.4 – Soil Area Review identified Area 5 as having generally unsuitable soils for development.
One of these pads could be relocated to a more suitable area, as there is currently space available in
Area 1 and Area 3.
These pads will require engineering and construction techniques similar to the TSF Pad. These pads will
be a self-contained systems where leachate and runoff are collected. Water will be pumped to a holding
pond and then pumped for treatment to the WTP. The pads will be lined with clay and a geomembrane
with a cushion geotextile covering for protection, a HPDE liner, then a drainage layer with a leachate
collection system overlain by a compacted gravel surface. Earthen berms around the TSF pad will be
permanently stabilized and stormwater runoff will be directed around and away from the pads. Surface
sumps and would also collect and pump water to the WTP that collects inside the bermed pads.
To facilitate the movement of shallow groundwater and stormwater runoff from areas upgradient to and
away from pads, a suitable granular fill or gravel base, elevated above the existing ground surface, could
be employed such that stormwater runoff flows would be conveyed around the structures to
downgradient areas and shallow groundwater allowed to flow beneath, maintaining hydrology to
wetlands and streams, without channelization of stormwater runoff.
Treated Water and Wastewater Disposal:
There are two types of waste water disposal systems propose for this project. One is a subsurface
wastewater disposal system for sewage. This system is proposed to be constructed in Area 3, just north
of the Main Pad. Area 3 has limited/generally suitable soils for development.
The second system is for the discharge of treated water from the WTP. These facilities are labels potential
disposal points (PDPs). Four PDP areas are proposed for the discharge of the daily flows of treated clean
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water. Three of the PDPs are located in Soil Area 1 (generally suitable for development) and one is
located in Soil Area 2 (limited suitability/unsuitable for development). A test pit conducted in the
proposed PDP location in this area was categorized as limited suitability.
Poorly drained soils are generally not well suited handle to subsurface wastewater disposal systems due
very low infiltration, the water table typically being within 7 inches and the fine textures of the surface
soils. For onsite wastewater disposal, the current Maine Subsurface Wastewater Disposal Rules (MSWR)
require a minimum of 9 inches of suitable soils.
The first option will be to locate and construct onsite subsurface wastewater disposal systems in areas
of better drained soils, and for the sewage leachfield, to meet the 9-inch minimum requirement for
onsite subsurface wastewater disposal systems. Alternatively, where Site conditions don’t meet the
MSWR requirements, the high-water table can be overcome by increasing the separation distance of
the bottom of the system to the water table. This is commonly done by adding suitable gravel fill below
the system and constructing a raised leachfield meet MSWR requirements. See Figure 4 - Typical
Mounded Wastewater Disposal System Design for Soils with High Water Table.
Limitations of the soils for the PDPs can also be overcome using a spray irrigation /snow making system
to discharge treated water and spread out the discharge into a stable areas (i.e., a buffer that is stable,
level, well vegetated and protected from disturbance).
Recycling and re-use of the benefaction process water and use of leachate water from the TSF in the
process plant, this project will reduce the amount of water that needs to be discharged back into the
environment at the PDPs. This will help overcome the limitations of the soils that are somewhat poorly
drained or have shallow groundwater table, which can affect the soils ability to absorb and infiltrate
treated discharge water. A water treatment plant will be constructed to treat all potentially contaminated
generated on Site that needs to be discharged back into the environment. The plant will be constructed
with a pre-treatment holding pond to provide storage and mange treatment flows into the plant and a
surge pond post-treatment to allow for optimizing discharge flows that align with infiltration rates and
prevent mounding of groundwater.
Stormwater Management:
Maine's Stormwater Management Law provides stormwater standards for projects that include one acre
of more of disturbed area. The major design goal is to filter and recharge the smaller, more frequent
runoff events and provide for the stabilized release of stormwater runoff generated from larger
development sites.
MEDEP Chapter 500 regulations include Basic, General, and Flooding Standards to confirm that a
planned development will not result in any significant impacts downstream of the development Site
above the predevelopment conditions and will not create potential degradation of water quality to
locations downstream of the developments Site.
Key design criteria will include the following:
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•

Provide treatment measures to runoff that will mitigate for the increased frequency and duration
of channel erosive flows due to the runoff generated during smaller, more frequent rainfall
events (<1-year, 2.5-inch)

•

Provide for effective treatment of pollutants for 75% of proposed impervious areas if possible
and 50% of the developed areas for the linear portion of the project. Provide for effective
treatment of pollutants for 95% of the proposed impervious areas if possible and 80% of the
developed areas for the non-linear portions of the project. If Treatment is less than 95%, then an
additional 5% of treatment volume shall be added to BMP measures for each 1% below 95%
down to 90%. Any new access roads for the project will be permitted as a linear portion of the
project.

•

Provide for effective treatment of pollutants in stormwater by filtration, and infiltration to the
extent practical, of runoff from development areas to control runoff volume for proposed
impervious surfaces equal to 1.0-inch times the subcatchment impervious area (or as adjusted
up to 1.25-inches) plus 0.4 times the subcatchment non-impervious developed area.

•

Provide mitigation for potential temperature impacts.

•

Developments creating 3 acres or more of impervious surface are required to meet the flooding
standard. If a project must meet the flooding standard, the project must be designed to control
the peak flow rates from the 2-, 10- and 25-year, 24-hour storms events.

Stormwater runoff from most of the development areas will discharge to a series of MEDEP vegetated
under drained soil filter fields. These systems will provide water quality benefits and serve to provide
quantity control discharges to stormwater runoff for this development project. The filter fields will
discharge via riprap spillways and level lip spreaders as sheet flow into a downgradient stable area (a
buffer that is stable, level, well vegetated and protected from disturbance).
Soil filters are designed to provide pollutant removal and channel protection as they provide the slow
release and/or infiltration of runoff. The filters also provide cooling of the discharge reducing thermal
(a) Soil filters must be designed to meet the general standards and be designed to meet the
following criteria:
(i) Volume stored and treated. Soil filters must store and filter at least 1.0 inch of stormwater
runoff from the impervious area draining to it, and 0.4 inches of stormwater runoff from the
landscaped area draining to it. A stable overflow outlet must be provided for stormwater
greater than the volume to be stored for treatment.
(ii) Soil filter. Soil filters must consist of depressional surface storage over a densely vegetated
soil filter that is underlain with underdrain bedding and drained by perforated underdrain
pipe. The soil filter material must be fine enough to filter fine sediments and provide effective
adsorption of pollutants, but coarse enough to drain the stored volume over a period of no
less than 24 hours and no greater than 48 hours. The soil filter material must be well blended
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and graded and must contain sufficient organic matter to facilitate the removal and
treatment of hydrocarbons. Unless otherwise approved by the Department on a case-bycase basis, the soil filter must be at least 18 inches thick and the surface area of the filter
must be no less than 5% of the contributing impervious drainage area.
(iii) Soil Filter Design. Soil filters must be constructed with an underdrain system and with a liner
to prevent infiltration into the in-situ soil unless all the conditions for either (b) or (c) below
are met, and must be designed to discharge its stored volume in one of the following two
ways. Otherwise, the requirements from Appendix D must be met.
(b) If located over soil in hydrologic group C or D, unless the soil material consists of ablation till,
stratified drift or aeolian sand soils, the soil filter may be constructed with an underdrain system
and without a liner to prevent infiltration into the in-situ soil if the following conditions are met.
(i) There is a separation in in-situ soils of at least 18 inches between the bottom of the
underdrain bedding material and bedrock, and
(ii) The bottom of the filter media is no lower than the elevation of the seasonal high-water
table; or;
(c) If located over highly permeable soils, such as those derived from ablation till, stratified drift,
aeolian sand, or other highly permeable overburden, the soil filter may be constructed without
a liner to prevent infiltration into the in-situ soil if it has been constructed with an underdrain
system and the following requirements are met:
(i) The filter drains no greater than one acre of asphalt or concrete paving or equivalent material,
and no greater than 2 acres of developed land area;
(ii) There is a separation in in-situ soils of at least 18 inches between the bottom of the
underdrain bedding material and both the high seasonal water table and bedrock;
(iii) The stored runoff volume is stored to a depth no greater than 18 inches;
(iv) The area draining to the filter does not include any:
a. public roads;
b. fuel service facilities;
c. high use parking lots and drive through lanes;
d. any storage or handling areas for petroleum products, road salt or other potential
groundwater contaminants unless those areas are isolated within containment structures
that are operated and maintained in accordance with a spill prevention, control and
countermeasures plan; operation and maintenance plan; or equivalent document
approved by the Department;
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e. industrial facilities where materials are stored and processed in areas exposed to
precipitation;
f.

vehicle maintenance facilities where maintenance or storage of equipment occurs in
areas exposed to precipitation; and

(v) The filter is located no less than 300 feet from any private drinking water supply well, is not
located within the delineated contributing area of or closer than 300 feet from any public
drinking water supply well and is located as far down gradient of any drinking water supply
well as practicable. The filter must also be set back from any subsurface wastewater disposal
system at least the distance required in the Maine Subsurface Water Disposal Rules, 144A
CMR 241, for setbacks from watercourses;
(d) If the above requirements and the following additional requirements are met, the filter may be
constructed without an underdrain system and may drain in less than 24 hours;
(i) The permeability of the in-situ soils at the elevation of the bottom of the soil filter is greater
than the minimum permeability of the soil filter media; and
(ii) An analysis is performed demonstrating that the level of water table mounding under the
system will be below the bottom of the soil filter 48 hours after the end of the storm event.
(e) Underdrain pipe bedding. The interface between the underdrain bedding material and the soil
filter material must be designed to minimize the risk of clogging at the interface while preventing
significant loss of fine soil material from the soil filter layer. The underdrain bedding material
must be sufficiently coarse to allow flow of treated water to the underdrain pipe.
(f) Underdrain outlet. The underdrain system and the overflow must discharge to areas capable of
withstanding concentrated flows and saturated conditions without eroding.
(g) Non-stormwater discharges, and stormwater from outside drainage systems. Non-stormwater
discharges and stormwater from drainage systems outside the project area may not be
discharged to the soil filter bed unless the Department determines the additional discharge will
not have a negative impact on groundwater quality.
Embankments:
A geotechnical evaluation from a geotechnical engineer should be developed for any embankments
over 10 feet in effective height to mitigate hazards to downstream property or life.
Erosion and Sediment Controls:
An Erosion Prevention and Sediment Control Plan will be developed for the project to provide a strategy
for controlling soil erosion and sedimentation during and after construction. This plan will incorporate
the standards and specifications for erosion prevention for development projects contained in the Maine
Erosion and Sediment Control Handbook for Construction: Best Management Practices (March 2003).
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The erosion and sediment control strategy to be employed during the construction and stabilization of
the proposed development will be to contain sediment on the Site. This strategy will not allow the
introduction of sediment-laden runoff to enter any nearby waterways. To accomplish this strategy,
temporary erosion and sediment control measures will be used at the construction Site and will stay in
effect until the Site has been stabilized permanently. Permanent erosion and sediment control provisions
will ensure the long-term protection of the Site from erosion and sedimentation concerns. These control
measures will consist of the stabilization by paving or seeding the disturbed areas.
The primary emphasis of the erosion and sedimentation control to be implemented for this project will
be as follows:
1. Developing a project layout that avoids excessive earth disturbance in areas of steep slopes or
near resources including wetlands and drainage ways.
2. Development of a careful construction sequence that limits the area and duration of soil
exposure.
3. Rapid stabilization of denuded areas to minimize the period of soil exposure.
4. Rapid stabilization of drainage paths to avoid gully erosion.
5. The use of on-site measures to capture initial sediment (hay bales/silt fence, erosion control
blanket, etc.).
6. The provision for the filter fields to act as temporary sedimentation basins and to be fully
functional early in the construction process.
7. Inclusion of special provisions for winter construction.
8. Protection of natural resource areas including wetlands through buffering and BMPs.
9. The implementation of long-term measures for erosion/sediment and pollutant treatment
through the construction of permanent water quality measures.
10. Any loam stockpiles will be in suitable areas approved by the Contracting officer.
11. Additional erosion control methods will be implemented during winter construction, between
November 1 and April 15.
Construction Standards:
The following measures will be undertaken to provide maximum protection to the soil, water, and
abutting lands:
1. Prior to grubbing or any earth moving operation, siltation fence or erosion control mix berms
will be installed across the slope on the contour at the downhill limit of the work as protection
against construction related erosion. In areas being disturbed adjacent to the wetlands, parallel
siltation fence and hay bale barriers or erosion control mix berm will be installed as a double line
of erosion and sedimentation defense.
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2. Stone check dams will be installed in the drainage swales to prevent erosion prior to the
stabilization of the channels. Erosion control mesh will also be installed in all ditches to be revegetated.
3. Permanent soil erosion control measures for all slopes, channels, ditches, or any disturbed land
area will be completed within seven (7) calendar days after final grading has been completed.
When it is not possible or practical to permanently stabilize disturbed land, temporary erosion
control measures will be implemented.
4. Any exposed slopes greater than 3:1 and newly constructed drainage swales will be stabilized
with erosion control mesh to prevent erosion during construction and to facilitate re-vegetation
after placement of topsoil and seeding.
5. To provide protection against erosion, riprap will be placed at all storm drain inlets and outlets
as shown on the attached drawings.
6. In areas of construction dewatering, pumped discharge sediment devices will be utilized adjacent
to the activity. Sediment traps will be constructed utilizing dirtbags, or other similar devices that
do not require additional soil disturbance. Additional sedimentation protection will be provided
by the installation of hay bale barriers between the sediment traps and the receiving drainage
course.
7. Native topsoil shall be saved, stockpiled, mulched, and reused as much as possible on the Site.
Siltation fence shall be installed at the base of stockpiles at the downhill limit to protect against
erosion. Stockpiles will be stabilized by seeding and mulching upon formation of the piles. Uphill
of the stockpiles, stabilized ditches and/or berms will be constructed to divert stormwater runoff
away from the piles.
8. All siltation fence and hay bale barriers will be inspected by the contractor on a weekly basis or
following any significant rainfall (1/2 inch or more) or snowmelt. All damaged erosion control
devices will be repaired and/or replaced immediately. Trapped sediment will be removed before
it has accumulated to one-half of the installed siltation fence or hay bale barrier height. Devices
no longer serviceable due to sediment accumulation will also be repaired and/or replaced as
necessary.
9. If final seeding of the disturbed areas is not completed by September 15 of the year of
construction, then within the next 10 calendar days these areas will be graded and smoothed,
then seeded to a winter cover crop of rye at a rate of 3 lbs. per 1,000 sq. ft. The following will be
incorporated into the soil prior to rye seeding: ground limestone at the rate of 130 lbs. per 1,000
sq. ft., followed by 10-10-10 fertilizer at the rate of 14 lbs. per 1,000 sq. ft. Hay mulch will be
applied at a rate of 100 lbs. per 1,000 sq. ft. following seeding. If the rye seeding cannot be
completed by October 1, then on that date hay mulch shall be applied at the rate of 2 tons per
acre to provide winter protection. If rye does not make adequate growth by November 5, then
on that date, hay mulch shall be applied at the rate of 100 lbs. per 1,000 sq. ft. A suitable binder
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such as Curasol or RMB Plus shall be used on hay mulch for wind control. Biodegradable netting
will be installed on steep slopes (3:1 and steeper) and on areas of concentrated flows.
10. Intercepted sediment will be returned to the Site and incorporated into the project area.
11. Should construction occur after November 15, additional erosion control methods will be
implemented. All disturbed areas will be minimized as much as possible. Prior to freezing,
additional erosion control devices will be installed as appropriate. Inspection of these erosion
control items will be constant, with particular attention paid to weather predictions to ensure
that these measures are properly in place to handle large amounts of runoff from heavy rains or
thaws.
12. Dewatering occurs in 3 phases: removing the water from the excavation area (gravity drain,
mechanical pumping, siphoning or using the bucket of construction equipment); providing
settlement from the collected water (sediment basin or trap, bag, etc.); and providing a stable
discharge point. A water diversion consists of a channel constructed across or above a work site
to direct runoff away from a disturbed area to a stable discharge point that is unlikely to erode.
It can either be an excavated ditch that intercepts groundwater and surface water, or a berm that
diverts surface runoff.
13. If dusty conditions occur on-site during dry conditions, dust control measures will need to be
implemented.
1. Water: Water should be applied at a rate to moisten exposed soil to prevent dust transport
but not at a rate that produces any amount of silt-laden runoff or muddy pools in the travel
way.
2. Calcium Chloride: Liquid of fine-flaked calcium chloride may be used. Calcium chloride
should not be applied adjacent to wetlands, lakes, pools or other naturally sensitive areas.
Limit application rates to 30% calcium chloride or as recommended by manufacturer.
3. Stone: Coarse gravel should be placed in areas that routinely experience dusty conditions.
Use only chemically stable aggregates.
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5.0

SUMMARY OF FINDINGS

The soil assessment of the proposed Pickett Mountain Rezoning Area showed a mix of soil types and
suitability. Suitable soils or soils with limited suitability dominate. The suitable areas are generally located
on the better drained, deeper soils.
In general, the NRCS soil map units were correlated to the on-site field investigations. The main
differences identified were the presence of bedrock-controlled soils and somewhat poorly to poorly
drained oxyaquic soils in some of the well-drained Plaisted map units, which are classed as very deep to
bedrock. These moderately deep to shallow to bedrock conditions present additional development costs
and limitations.
The second major difference was the soil series classification of Dixmont soils that cover two drainage
classes, mapped over much of the Site. A large amount of this map unit is in concave areas (Area 4) and
is somewhat poorly drained or poorly drained and would be mapped today as Telos soil series or
Monarda series, respectively. Because the mapping is very broad, the Dixmont unit, which have a “Low”
rating, tend to dominate the landscape, and include larger areas of potentially “Medium” soil rating soils
that have a better development potential. The moderately well drained phase is better mapped as a
Chesuncook and /or Ragmuff series with “Medium” development potential and the somewhat poorly
drained Telos with a “Low” potential.
In general, the majority of proposed redevelopment Site contains soil that are either generally suitable
or have limited suitability for the proposed development. The soil limitations observed include the
shallow bedrock conditions, and areas with a seasonal high-water table. These can be overcome using
standard engineering practices as outlined in Section 4. Areas of steep slopes, greater than 20% occur
in small amounts as part of the landscape and should be avoided when possible. Areas with a highwater table include jurisdictional wetlands and the lower slope positions with somewhat poorly drained
soils and oxy-aquic conditions are also present and should be avoided when possible.
The presence of limitations from the soils here can be overcome with thoughtful planning, careful siting,
and the use of the design and construction approaches for the infrastructure discussed in this report.
Maintaining the natural groundwater flow through the Site, avoiding unnecessary disturbance and
activities during wet weather and spring conditions will help minimize the impacts during construction.
Prior to any development, more detailed surveys will be needed to better identify the most appropriate
areas for Site specific development to occur. Ultimately the nature of the mining operation requires the
siting of facilities and infrastructure near the mineral resources and will require in some areas, thoughtful
design and construction methods to deal with the limited soil suitability conditions that occur. Detailed
soil surveys and Site development plan will be required prior to the mine development and permitting.
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.
The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.
Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION
The soil surveys that comprise your AOI were mapped at
1:20,000.

Spoil Area
Stony Spot

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

Very Stony Spot
Wet Spot

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

Other
Special Line Features
Water Features

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.

Streams and Canals
Transportation
Rails
Interstate Highways
US Routes

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

Major Roads
Local Roads

Soil Survey Area: Penobscot County, Maine
Survey Area Data: Version 19, Jun 8, 2020

Background
Aerial Photography

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

Mine or Quarry
Miscellaneous Water

Date(s) aerial images were photographed:
29, 2016

Perennial Water
Rock Outcrop

Apr 29, 2013—Sep

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.

Saline Spot
Sandy Spot
Severely Eroded Spot
Sinkhole
Slide or Slip
Sodic Spot
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Map Unit Legend
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

DyB

Dixmont very stony silt loam, 2
to 8 percent slopes

206.3

39.0%

PrC

Plaisted loam, 8 to 15 percent
slopes, very stony

95.9

18.2%

RmD

Rock outcrop-Thorndike
association, 15 to 25 percent
slopes, very stony

21.1

4.0%

ThC

Thorndike channery silt loam, 8
to 15 percent slopes, rocky

116.1

22.0%

TvB

Thorndike-Winnecook complex,
3 to 8 percent slopes, rocky

11.2

2.1%

TvC

Thorndike-Winnecook complex,
8 to 15 percent slopes, rocky

77.7

14.7%

528.3

100.0%

Totals for Area of Interest

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
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mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.
An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Penobscot County, Maine
DyB—Dixmont very stony silt loam, 2 to 8 percent slopes
Map Unit Setting
National map unit symbol: 9ks9
Elevation: 10 to 2,500 feet
Mean annual precipitation: 34 to 46 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 80 to 150 days
Farmland classification: Not prime farmland
Map Unit Composition
Dixmont and similar soils: 91 percent
Minor components: 9 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Dixmont
Setting
Landform: Drumlins, ridges, till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Coarse-loamy supraglacial meltout till derived from phyllite and/or
coarse-loamy supraglacial meltout till derived from slate
Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 23 inches: silt loam
H3 - 23 to 65 inches: silt loam
Properties and qualities
Slope: 2 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.1 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C/D
Hydric soil rating: No
Minor Components
Bangor
Percent of map unit: 2 percent
Landform: Ridges, till plains
Landform position (two-dimensional): Summit
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Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Burnham
Percent of map unit: 2 percent
Landform: Till plains
Hydric soil rating: Yes
Monarda
Percent of map unit: 2 percent
Landform: Till plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Hydric soil rating: Yes
Thorndike
Percent of map unit: 2 percent
Landform: Till plains, ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Rock outcrop
Percent of map unit: 1 percent
Landform: Ledges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Free face
Hydric soil rating: No

PrC—Plaisted loam, 8 to 15 percent slopes, very stony
Map Unit Setting
National map unit symbol: 2w3yk
Elevation: 120 to 2,500 feet
Mean annual precipitation: 35 to 52 inches
Mean annual air temperature: 37 to 44 degrees F
Frost-free period: 80 to 140 days
Farmland classification: Not prime farmland
Map Unit Composition
Plaisted and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Plaisted
Setting
Landform: Drumlinoid ridges, drumlins
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till
Typical profile
Oa - 0 to 3 inches: highly decomposed plant material
E - 3 to 5 inches: loam
Bs - 5 to 19 inches: gravelly silt loam
BC - 19 to 28 inches: gravelly silt loam
Cd - 28 to 65 inches: gravelly silt loam
Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 22 to 34 inches to densic material
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.01 to
0.14 in/hr)
Depth to water table: About 26 to 41 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.5 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Hydric soil rating: No
Minor Components
Howland
Percent of map unit: 7 percent
Landform: Drumlinoid ridges, drumlins
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Ragmuff
Percent of map unit: 5 percent
Landform: Drumlinoid ridges, drumlins
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Telos
Percent of map unit: 3 percent
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Landform: Drumlinoid ridges, drumlins
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

RmD—Rock outcrop-Thorndike association, 15 to 25 percent slopes,
very stony
Map Unit Setting
National map unit symbol: 2w3zq
Elevation: 300 to 2,500 feet
Mean annual precipitation: 35 to 46 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 90 to 130 days
Farmland classification: Not prime farmland
Map Unit Composition
Rock outcrop: 50 percent
Thorndike and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Rock Outcrop
Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, free face
Down-slope shape: Convex
Across-slope shape: Convex
Typical profile
R - 0 to 79 inches: bedrock
Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No
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Description of Thorndike
Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
Typical profile
Oa - 0 to 3 inches: highly decomposed plant material
E - 3 to 5 inches: silt loam
Bs - 5 to 18 inches: very channery silt loam
R - 18 to 79 inches: bedrock
Properties and qualities
Slope: 15 to 25 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 11 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No
Minor Components
Winnecook
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
Abram
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Chesuncook
Percent of map unit: 4 percent
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Landform: Hills
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Plaisted
Percent of map unit: 1 percent
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

ThC—Thorndike channery silt loam, 8 to 15 percent slopes, rocky
Map Unit Setting
National map unit symbol: 2t0k6
Elevation: 300 to 2,500 feet
Mean annual precipitation: 35 to 52 inches
Mean annual air temperature: 37 to 44 degrees F
Frost-free period: 90 to 130 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Thorndike and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Thorndike
Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
Typical profile
Oa - 0 to 3 inches: highly decomposed plant material
E - 3 to 5 inches: channery silt loam
Bs - 5 to 18 inches: very channery silt loam
R - 18 to 79 inches: bedrock
Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
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Depth to restrictive feature: 11 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No
Minor Components
Thorndike, non stony
Percent of map unit: 7 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Winnecook
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No
Chesuncook
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Abram
Percent of map unit: 3 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Rock outcrop
Percent of map unit: 1 percent
Landform: Hills
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Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose slope, crest, free face
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

TvB—Thorndike-Winnecook complex, 3 to 8 percent slopes, rocky
Map Unit Setting
National map unit symbol: 2wqn4
Elevation: 200 to 2,500 feet
Mean annual precipitation: 35 to 48 inches
Mean annual air temperature: 37 to 44 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Thorndike and similar soils: 50 percent
Winnecook and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Thorndike
Setting
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
Typical profile
Oa - 0 to 3 inches: highly decomposed plant material
E - 3 to 5 inches: silt loam
Bs - 5 to 18 inches: very channery silt loam
R - 18 to 79 inches: bedrock
Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 11 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 2.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No
Description of Winnecook
Setting
Landform: Ground moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
Typical profile
Oe - 0 to 3 inches: moderately decomposed plant material
E - 3 to 8 inches: channery loam
Bs1 - 8 to 12 inches: very channery loam
Bs2 - 12 to 27 inches: very channery loam
R - 27 to 79 inches: bedrock
Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 21 to 43 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Hydric soil rating: No
Minor Components
Chesuncook
Percent of map unit: 7 percent
Landform: Ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Abram
Percent of map unit: 7 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, shoulder
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Landform position (three-dimensional): Crest, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Telos
Percent of map unit: 5 percent
Landform: Ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No
Rock outcrop
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose slope, crest, free face
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

TvC—Thorndike-Winnecook complex, 8 to 15 percent slopes, rocky
Map Unit Setting
National map unit symbol: 2wqn5
Elevation: 200 to 2,500 feet
Mean annual precipitation: 35 to 48 inches
Mean annual air temperature: 37 to 44 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland
Map Unit Composition
Thorndike and similar soils: 55 percent
Winnecook and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Thorndike
Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
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Typical profile
Oa - 0 to 3 inches: highly decomposed plant material
E - 3 to 5 inches: silt loam
Bs - 5 to 18 inches: very channery silt loam
R - 18 to 79 inches: bedrock
Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 11 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No
Description of Winnecook
Setting
Landform: Hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy-skeletal subglacial till
Typical profile
Oe - 0 to 3 inches: moderately decomposed plant material
E - 3 to 8 inches: channery loam
Bs1 - 8 to 12 inches: very channery loam
Bs2 - 12 to 27 inches: very channery loam
R - 27 to 79 inches: bedrock
Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 21 to 43 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Hydric soil rating: No
Minor Components
Abram
Percent of map unit: 8 percent
Landform: Hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
Chesuncook
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
Rock outcrop
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose slope, crest, free face
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
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K Factor, Whole Soil

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

BnB

Bangor very stony silt
loam, 0 to 8 percent
slopes

.64

0.1

0.0%

BnD

Bangor very stony silt
.64
loam, 15 to 25 percent
slopes

5.1

0.2%

BrA

Burnham silt loam,
frequently ponded, 0
to 3 percent slopes

.37

67.3

2.4%

DyB

Dixmont very stony silt
loam, 2 to 8 percent
slopes

.64

346.1

12.5%

DyC

Dixmont very stony silt
loam, 8 to 15 percent
slopes

.64

87.5

3.2%

HvB

Howland loam, 0 to 8
percent slopes, very
stony

.43

366.5

13.3%

HvC

Howland silt loam, 8 to
15 percent slopes,
very stony

.49

1.9

0.1%

MrB

Monarda-Burnham
complex, 0 to 3
percent slopes, very
stony

.43

46.2

1.7%

MsC

Monarda-Burnham
complex, 0 to 15
percent slopes,
extremely stony

.43

3.4

0.1%

Pa

Peat and Muck

8.0

0.3%

PrC

Plaisted loam, 8 to 15
percent slopes, very
stony

842.1

30.5%

RmD

Rock outcrop-Thorndike
association, 15 to 25
percent slopes, very
stony

182.7

6.6%

ThC

Thorndike channery silt
loam, 8 to 15 percent
slopes, rocky

.17

300.6

10.9%

ThD

Thorndike channery silt .17
loam, 15 to 25 percent
slopes, very rocky

16.7

0.6%

TvB

Thorndike-Winnecook
complex, 3 to 8
percent slopes, rocky

143.4

5.2%
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K Factor, Whole Soil—Penobscot County, Maine

Map unit symbol

Wolfden K-Factor

Map unit name

Rating

Acres in AOI

Percent of AOI

TvC

Thorndike-Winnecook
complex, 8 to 15
percent slopes, rocky

.37

226.3

8.2%

TvD

Thorndike-Winnecook
complex, 15 to 35
percent slopes, very
rocky

.37

15.2

0.6%

W

Water bodies

101.1

3.7%

2,760.2

100.0%

Totals for Area of Interest

Description
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 saturated hydraulic conductivity (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 (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Rating Options
Aggregation Method: Dominant Condition
Aggregation is the process by which a set of component attribute values is
reduced to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the
attribute being aggregated, the first step of the aggregation process is to derive
one attribute value for each of a map unit's components. From this set of
component attributes, the next step of the aggregation process derives a single
value that represents the map unit as a whole. Once a single value for each map
unit is derived, a thematic map for soil map units can be rendered. Aggregation
must be done because, on any soil map, map units are delineated but
components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding
component typically makes up approximately 60% of the map unit. Percent
composition is a critical factor in some, but not all, aggregation methods.
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K Factor, Whole Soil—Penobscot County, Maine

Wolfden K-Factor

The aggregation method "Dominant Condition" first groups like attribute values
for the components in a map unit. For each group, percent composition is set to
the sum of the percent composition of all components participating in that group.
These groups now represent "conditions" rather than components. The attribute
value associated with the group with the highest cumulative percent composition
is returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should
be returned. The "tie-break" rule indicates whether the lower or higher group
value should be returned in the case of a percent composition tie. The result
returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: Higher
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)
For an attribute of a soil horizon, a depth qualification must be specified. In most
cases it is probably most appropriate to specify a fixed depth range, either in
centimeters or inches. The Bottom Depth must be greater than the Top Depth,
and the Top Depth can be greater than zero. The choice of "inches" or
"centimeters" only applies to the depth of soil to be evaluated. It has no influence
on the units of measure the data are presented in.
When "Surface Layer" is specified as the depth qualifier, only the surface layer or
horizon is considered when deriving a value for a component, but keep in mind
that the thickness of the surface layer varies from component to component.
When "All Layers" is specified as the depth qualifier, all layers recorded for a
component are considered when deriving the value for that component.
Whenever more than one layer or horizon is considered when deriving a value
for a component, and the attribute being aggregated is a numeric attribute, a
weighted average value is returned, where the weighting factor is the layer or
horizon thickness.
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46° 7' 21'' N

Saturated Hydraulic Conductivity (Ksat), Standard Classes—Penobscot County, Maine
(Wolfden K-Factor)

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)

MAP INFORMATION
Not rated or not available

Water Features
Streams and Canals

Soils
Soil Rating Polygons
Very Low (0.0 - 0.01)
Low (0.01 - 0.1)
Moderately Low (0.1 - 1)
Moderately High (1 - 10)
High (10 - 100)
Very High (100 - 705)
Not rated or not available

Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads
Background
Aerial Photography

Soil Rating Lines

The soil surveys that comprise your AOI were mapped at
1:20,000.
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: Penobscot County, Maine
Survey Area Data: Version 19, Jun 8, 2020

Very Low (0.0 - 0.01)
Low (0.01 - 0.1)

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

Moderately Low (0.1 - 1)

Date(s) aerial images were photographed:
29, 2016

Moderately High (1 - 10)
High (10 - 100)

Apr 29, 2013—Sep

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.

Very High (100 - 705)
Not rated or not available
Soil Rating Points
Very Low (0.0 - 0.01)
Low (0.01 - 0.1)
Moderately Low (0.1 - 1)
Moderately High (1 - 10)
High (10 - 100)
Very High (100 - 705)
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Saturated Hydraulic Conductivity (Ksat), Standard Classes—Penobscot County, Maine

Wolfden K-Factor

Saturated Hydraulic Conductivity (Ksat), Standard
Classes

Map unit symbol

Map unit name

Rating (micrometers
per second)

Acres in AOI

Percent of AOI

BnB

Bangor very stony silt
loam, 0 to 8 percent
slopes

10.1346

0.1

0.0%

BnD

Bangor very stony silt
10.1346
loam, 15 to 25 percent
slopes

5.1

0.2%

BrA

Burnham silt loam,
frequently ponded, 0
to 3 percent slopes

5.2072

67.3

2.4%

DyB

Dixmont very stony silt
loam, 2 to 8 percent
slopes

4.3925

346.1

12.5%

DyC

Dixmont very stony silt
loam, 8 to 15 percent
slopes

4.3925

87.5

3.2%

HvB

Howland loam, 0 to 8
percent slopes, very
stony

3.6803

366.5

13.3%

HvC

Howland silt loam, 8 to
15 percent slopes,
very stony

3.6652

1.9

0.1%

MrB

Monarda-Burnham
complex, 0 to 3
percent slopes, very
stony

3.3148

46.2

1.7%

MsC

Monarda-Burnham
complex, 0 to 15
percent slopes,
extremely stony

3.3148

3.4

0.1%

Pa

Peat and Muck

35.0000

8.0

0.3%

PrC

Plaisted loam, 8 to 15
percent slopes, very
stony

4.3833

842.1

30.5%

RmD

Rock outcrop-Thorndike 0.0090
association, 15 to 25
percent slopes, very
stony

182.7

6.6%

ThC

Thorndike channery silt
loam, 8 to 15 percent
slopes, rocky

15.1540

300.6

10.9%

ThD

Thorndike channery silt 15.1540
loam, 15 to 25 percent
slopes, very rocky

16.7

0.6%
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Saturated Hydraulic Conductivity (Ksat), Standard Classes—Penobscot County, Maine

Map unit symbol

Map unit name

Rating (micrometers
per second)

Wolfden K-Factor

Acres in AOI

Percent of AOI

TvB

Thorndike-Winnecook
complex, 3 to 8
percent slopes, rocky

15.1540

143.4

5.2%

TvC

Thorndike-Winnecook
complex, 8 to 15
percent slopes, rocky

15.1540

226.3

8.2%

TvD

Thorndike-Winnecook
complex, 15 to 35
percent slopes, very
rocky

15.1540

15.2

0.6%

W

Water bodies

101.1

3.7%

2,760.2

100.0%

Totals for Area of Interest

Description
Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates 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
is considered in the design of soil drainage systems and septic tank absorption
fields.
For each soil layer, 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.
The numeric Ksat values have been grouped according to standard Ksat class
limits. The classes are:
Very low: 0.00 to 0.01
Low: 0.01 to 0.1
Moderately low: 0.1 to 1.0
Moderately high: 1 to 10
High: 10 to 100
Very high: 100 to 705

Rating Options
Units of Measure: micrometers per second
Aggregation Method: Dominant Component
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Aggregation is the process by which a set of component attribute values is
reduced to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the
attribute being aggregated, the first step of the aggregation process is to derive
one attribute value for each of a map unit's components. From this set of
component attributes, the next step of the aggregation process derives a single
value that represents the map unit as a whole. Once a single value for each map
unit is derived, a thematic map for soil map units can be rendered. Aggregation
must be done because, on any soil map, map units are delineated but
components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding
component typically makes up approximately 60% of the map unit. Percent
composition is a critical factor in some, but not all, aggregation methods.
The aggregation method "Dominant Component" returns the attribute value
associated with the component with the highest percent composition in the map
unit. If more than one component shares the highest percent composition, the
corresponding "tie-break" rule determines which value should be returned. The
"tie-break" rule indicates whether the lower or higher attribute value should be
returned in the case of a percent composition tie. The result returned by this
aggregation method may or may not represent the dominant condition throughout
the map unit.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: Fastest
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Interpret Nulls as Zero: No
This option indicates if a null value for a component should be converted to zero
before aggregation occurs. This will be done only if a map unit has at least one
component where this value is not null.
Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)
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For an attribute of a soil horizon, a depth qualification must be specified. In most
cases it is probably most appropriate to specify a fixed depth range, either in
centimeters or inches. The Bottom Depth must be greater than the Top Depth,
and the Top Depth can be greater than zero. The choice of "inches" or
"centimeters" only applies to the depth of soil to be evaluated. It has no influence
on the units of measure the data are presented in.
When "Surface Layer" is specified as the depth qualifier, only the surface layer or
horizon is considered when deriving a value for a component, but keep in mind
that the thickness of the surface layer varies from component to component.
When "All Layers" is specified as the depth qualifier, all layers recorded for a
component are considered when deriving the value for that component.
Whenever more than one layer or horizon is considered when deriving a value
for a component, and the attribute being aggregated is a numeric attribute, a
weighted average value is returned, where the weighting factor is the layer or
horizon thickness.
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46° 7' 21'' N

Depth to Water Table—Penobscot County, Maine
(Wolfden SHWT)

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)

MAP INFORMATION
Not rated or not available

Water Features
Streams and Canals

Soils
Soil Rating Polygons
0 - 25
25 - 50
50 - 100
100 - 150
150 - 200
> 200
Not rated or not available

Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads
Background
Aerial Photography

Soil Rating Lines

The soil surveys that comprise your AOI were mapped at
1:20,000.
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: Penobscot County, Maine
Survey Area Data: Version 19, Jun 8, 2020

0 - 25
25 - 50

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

50 - 100

Date(s) aerial images were photographed:
29, 2016

100 - 150
150 - 200

Apr 29, 2013—Sep

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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Not rated or not available
Soil Rating Points
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> 200
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Depth to Water Table—Penobscot County, Maine

Wolfden SHWT

Depth to Water Table

Map unit symbol

Map unit name

Rating (centimeters)

Acres in AOI

Percent of AOI

BnB

Bangor very stony silt
loam, 0 to 8 percent
slopes

>200

0.1

0.0%

BnD

Bangor very stony silt
>200
loam, 15 to 25 percent
slopes

5.1

0.2%

BrA

Burnham silt loam,
frequently ponded, 0
to 3 percent slopes

8

67.3

2.4%

DyB

Dixmont very stony silt
loam, 2 to 8 percent
slopes

40

346.1

12.5%

DyC

Dixmont very stony silt
loam, 8 to 15 percent
slopes

40

87.5

3.2%

HvB

Howland loam, 0 to 8
percent slopes, very
stony

51

366.5

13.3%

HvC

Howland silt loam, 8 to
15 percent slopes,
very stony

51

1.9

0.1%

MrB

Monarda-Burnham
complex, 0 to 3
percent slopes, very
stony

15

46.2

1.7%

MsC

Monarda-Burnham
complex, 0 to 15
percent slopes,
extremely stony

15

3.4

0.1%

Pa

Peat and Muck

0

8.0

0.3%

PrC

Plaisted loam, 8 to 15
percent slopes, very
stony

85

842.1

30.5%

RmD

Rock outcrop-Thorndike >200
association, 15 to 25
percent slopes, very
stony

182.7

6.6%

ThC

Thorndike channery silt
loam, 8 to 15 percent
slopes, rocky

>200

300.6

10.9%

ThD

Thorndike channery silt >200
loam, 15 to 25 percent
slopes, very rocky

16.7

0.6%

TvB

Thorndike-Winnecook
complex, 3 to 8
percent slopes, rocky

143.4

5.2%
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Depth to Water Table—Penobscot County, Maine

Map unit symbol

Wolfden SHWT

Map unit name

Rating (centimeters)

Acres in AOI

Percent of AOI

TvC

Thorndike-Winnecook
complex, 8 to 15
percent slopes, rocky

>200

226.3

8.2%

TvD

Thorndike-Winnecook
complex, 15 to 35
percent slopes, very
rocky

>200

15.2

0.6%

W

Water bodies

>200

101.1

3.7%

2,760.2

100.0%

Totals for Area of Interest

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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Soil Suitability Evaluation
Wolfden Mt. Chase, LLC
Wolfden MT Chase Pickett Mt

APPENDIX D
SITE PHOTOGRAPHS

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 1: Test Pit RTP-1 in forested area

Figure 2: Rock outcrop/disturbed area by access road near RTP-1 in Area 1

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 3: Area 1 exposed bedrock shield along access road in Dixmont soil map unit. Soils are moderately deep to bedrock and
present minor limitation for construction

Figure 4: Delineated wetland in Area 2. Unsuitable hydric soil of Monarda series in a mapped Plaisted area.

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 5: Area 2- RTP-4 Poorly drained soils and site conditions. Typical Monarda soils near wetland.

Figure 6: RTP-4 Test pit showing redoximorphic features and high water table. Example of unsuitable soil conditions.

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 7: Area 6 Test pit RTP-6 with bedrock outcrop in Abrams (Thorndike) soils. Example of generally unsuitable soils.

Figure 8: Test Pit RTP-7 Moderately well drained Chesuncook soils along access road in Area 1. Example of generally suitable
soils.

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 9: Test Pit RTP-14 with oxyy-aquic conditions in Area 2 with limited suitability soils

Figure 10: Area 2 disturbed skidtrail upslope of RTP-14 in oxy-aquic soils condition. Wetland vegetation and ponded areas in
disturbed soil with upland forest in background.

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 11: Area 1 Test Pit RTP-15 Somewhat poorly drained Telos soils (Dixmont). Example of suitable soils with a water table
at 15”

Figure 12: Test Pit RTP-24 Somewhat excessively drained Monson (Thorndike) soils in Area 3. Bedrock at 17”. Example of limited
suitability soil conditions

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 13: Test Pit RTP 25 Telos-Chesuncook soils in typical forested site in Area 1 (Dixmont) showing suitable soil conditions.

Figure 14: Test Pit RTP-25 with seasonal high water table at 13-14” Telos soils with limited suitability due to water table.

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 15: Area 4- Typical site conditions with disturbed hydric soils near skid road and RTP-28

Figure 16: Area 4 Test Pit RTP-28- poorly drained Monarda soil with redoximorphic features at 3”-4”. Typical unsuitable soil
conditions

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 17: Area 4 Test Pit RTP-28- poorly drained Monarda soil in mapped Dixmont area

Figure 18: Area 4 Bedrock outcrops with somewhat poorly drained soils surrounding it. Typical limited soil conditions

WOLFDEN PICKETT MT. REZONING PROJECT SITE PHOTOS
TWP T6-R6 WELS, ME OCTOBER 2020

Figure 19: Area 4 old skid road at RTP-29 Telos soils (Dixmont)

Figure 20: Area 4 Test Pit RTP-29 somewhat poorly drained- Telos- Ragmuff (Dixmont) soil series waste table at 15” limited
suitability bordering on suitable soil conditions

Soil Suitability Evaluation
Wolfden Mt. Chase, LLC
Wolfden MT Chase Pickett Mt

APPENDIX E
ENGINEERING DETAILS

Prepared/Date: BRT 10/14/20
Checked/Date: TM 10/14/20

Soil Suitability Evaluation
Wolfden Mt. Chase, LLC
Wolfden Mine, ME
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TYPICAL ROAD CROSS-SEC.
FOR POOR SOILS CONDITIONS
Project 3617-19-7478
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Soil Suitability Evaluation
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Water Technologies & Solutions
fact sheet

Z-BOX* M packaged plants
pre-engineered packaged plants are cost effective,
compact solutions for potable water treatment
benefits

application dependent options

•

ZeeWeed* 500 ultrafiltration reinforced
membrane effectively blocks particles,
bacteria, viruses and cysts from water supplies

•

Feedwater screens

•

Enhanced coagulation (E.C.), or oxidation
system with +/-pH adjustment

•

Can treat any water source without clarification

•

•

PLC-control provides cost-effective operation
and maintenance

NaOCI and Citric Acid cleaning systems,
and neutralization pumps

•

Air Compressor

•

Easy-to-install system with only 5 tie points

•

•

Pretreatment for RO membranes

Treated and feedwater turbidimeter and
particle counters

•

Turbidity, TOC, manganese, iron, and arsenic
removal, and tertiary treatment

•

Membrane Integrity Test (MIT)

•

Allen Bradley PLC

•

Expandable modular design

•

Disinfection

•

Shelf spares

•

InSight* process tracking system

Model

Height

Length

Width

Max. Flow
MGD (m /d)
3

Z-BOX M12
Z-BOX M26
Z-BOX M52

7'10'' (2.39m) 10'' (3.05m)
8'8'' (2.64m) 13'8'' (4.17m)
8'8'' (2.64m) 16'2'' (4.93m)

4''2'' (1.27m)
5'6'' (1.68m)
7'2'' (2.18m)

0.087 (329)
0.175 (662)
0.350 (1,325)

Voltage 400/480 or 575 V, 3 phases, 50/60Hz
Base System
Permeate and back pulse pump and associated valves;
polyethylene backpulse tank; stainless steel
membrane tank; membrane air scour blowers; and
control panel with GE Fanuc PLC and HMI interface
mounted on a stainless-steel equipment frame

Find a contact near you by visiting www.suezwatertechnologies.com and clicking on “Contact Us”.
*Trademark of SUEZ; may be registered in one or more countries.
©2017 SUEZ. All rights reserved.
CAT-ZBOXM-EN-1106-NA-EMEA.docxx Jun-13

Date: June, 30th 2020

To whom it may concern,
According to Suez long experience with Reverse Osmosis treatment, the rejection rate of the following
components will be:
•
•
•
•
•
•
•

Calcium: Rejection Rate > 95%
Magnesium: Rejection Rate > 95%
Potassium: Rejection Rate > 95%
Sodium: Rejection Rate > 95%
Strontium: Rejection Rate > 95%
Zinc: Rejection Rate > 98%
Rubidium: Rejection Rate > 98% (expected)

Michele Migliavacca
Business Development
SUEZ Water Technologies and Solutions
Office: +1 281 681 5446

Mob: +1 281 939 3652

Water Technologies & Solutions
technical information

heavy metals removed with MetClear
technology
introduction
the problem
Industries that utilize heavy metals in their processes are more concerned than ever about toxic heavy metals in
wastewater and sludge and the impact of these heavy metals both on the environment and on their bottom line.
Advanced testing technology has paved the way for tougher environmental restrictions. Heavy metal limits, which
once were regulated in parts per million, may now be regulated in parts per billion. Yesterday’s treatments are falling
short, requiring industry to spend more money not only for fines and treatment, but also for the high cost of
hazardous sludge disposal.
the solution
SUEZ offers new, patented, break-through technologies that solve the problems of heavy metals in the areas of
wastewater and sludge management.
SUEZ’s MetClear wastewater treatments
These patented, advanced formula precipitating agents successfully remove heavy metals from many water and
wastewater sources. Surcharges and fines can be avoided. Less sludge is generated. And the effluent is often of
sufficient quality to allow recycling into industrial manufacturing processes.
environmentally friendly
SUEZ‘s MetClear Technologies are not only more effective than anything else on the market; their low aquatic
toxicity makes them far more environmentally friendly as well.

market overview
The metals of concern vary from plant to plant, but frequently targeted can be found in Table 1 (below).
Table 1
Ag- Silver

Zn- Zinc

Se- Selenium

Al- Aluminum

Hg- Mercury

Sn- Tin

As- Arsenic

Mo- Molybdenum

Au- Gold

Cd- Cadmium

Mn- Manganese

Fe- Iron

Co- Cobalt

Ni- Nickel

V-Vanadium

Cr- Chr
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industries involved
Some of the industries that use metals in their production processes and some of those applications that produce
a wastewater that might require the removal of heavy metals include:l
Industry

Application

Basic Metals
mining
foundries
steel mills
smelting

process leachate
scrubber recycle
pickling
rolling
scrubbing

Fabricated Metals
cans
electronics
metal working

etching/drawing
electroless plating/plating
milling/grinding/plating

Automotive
painting pretreatment
painting
parts

phosphatizing/bonderizing
ELPO/undercoating
plating

Textile
dying
washing
laundries

(metal containing) colorants
dyes/colorants
shop towels

Other
ordnance
remediation
paints/pigments
oil refining
coal fired power production
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Plating
waste disposal clean-up
dyes/colorants
oil cracking wastewater
flue gas desulfurization wastewater
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production processes and resultant contaminants
Examples of the production processes and the types of contaminants that result from those processes are tabulated
below:
Process

Metals

Contaminants

electroplating

Cd, Cr, Cu, Mn, Ni, Pb, Zn

surfactants
cyanide

electroless plating

Co, Cu, Ni, Pb, Zn

phosphates
chelants
pH buffering agents

anodizing

Cr, Ni, metal being anodized

sulfuric acid

etching

metal being etched

surfactants
nitric acid
phosphates

barrel finishing
(tumbling, deburring)

Cr, Zn

surfactants
corrosion inhibitors
emulsified oils

oil cracking

Hg

emulsified and free hydrocarbons
dissolved and suspended solids

Flue gas desulfurization

Hg

dissolved and suspended solids
chelating agents
sulfur/sulfide

metal precipitation treatments
hydroxide precipitation
Until recently, the most widely applied chemical treatment system for removing soluble metals from wastewater was
precipitation of the soluble metal ions as insoluble metal hydroxides. This is a relatively simple method requiring the
addition of lime or caustic to raise the pH of the wastewater to the point of minimum solubility for a particular metal
ion. One of the limitations of the hydroxide precipitation method is the inability to precipitate complexed metal ions.
During metal working processes, stripping and cleaning solutions, act as chelating and sequestering agents,
inhibiting the formation of (insoluble) hydroxide precipitate. For example, copper will precipitate at a pH of about 8.0
in the absence of any complexing agents:
+2

-

Cu (soluble)+2OH →Cu(OH)2 (precipitate)
If nitrogen containing compounds are in the wastewater e.g., ammonia or EDTA, the above reaction will not go to
the right, and the copper will remain in the wastewater effluent, even at the optimum pH for its removal from the
water.
Even under ideal conditions in the absence of chelating and sequestering compounds, and with sufficient control
over pH adjustment, there are several cases where the minimum solubility of the metal ion is not low enough using
the hydroxide method to meet stricter discharge limits. Not uncommonly, newer discharge permits are being written
with metal limits in the ppb (parts per billion) range.
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One additional deficiency of the hydroxide method of metal precipitation is exhibited when the plant in question has
a variety of metals to remove, each of which has a different optimum pH for minimum solubility. In this type of
situation, a compromise must be selected among the possible pH set points to optimize the entire process, leaving
the potential for some metals to remain in solution at levels too high for discharge.
Finally, there are some metals that contain a minimum in their solubility versus pH curves. That is, as with zinc, as
pH is raised from neutral to pH 9.5, the metal ion precipitates as the zinc hydroxide floc. However, if the pH is raised
further, the floc begins to redissolve, and it will not be removed at the clarification stage.
+2

-

Zn +2OH →Zn(OH)2
[optimum pH 9.5-10]
-

Zn(OH)2+2 OH →Zn(OH)4

-2

[pH>10]
sulfide precipitation
As an alternative to the hydroxide method, the sulfide precipitation method uses soluble sulfide salts such as sodium
or calcium sulfide to precipitate soluble metal ions. Because metal sulfides are less soluble in water than most metal
hydroxides at alkaline pH levels, metal removal efficiencies can be improved. This method, effective as it has been
shown to be, is not widely practiced for several reasons. First and foremost is the fact that sulfide in acidic solution
will generate H2S, which is extremely toxic. Also, the cost of this method compared to hydroxide precipitation is
considerably higher.
To address the toxicity issues, an insoluble method of generating the sulfide ion has been developed, called the
insoluble sulfide precipitation (ISP) process. This method uses a freshly prepared ferrous sulfide slurry as the source
of sulfide ions. (Ferrous sulfate is reacted with sodium bisulfide to form the precipitated ferrous sulfide.)
FeSO4 +NaHS→FeS+NaHSO4
The process operates on the principle that ferrous sulfide will very slightly dissolve, providing sulfide ions at a very
low concentration in solution (about 0.02 ppb). The heavy metals dissolved in the water will form the metal sulfide
as an insoluble precipitate.
+2

Cd +S-2→CdS
As the sulfide is removed from the system in the heavy metal floc, more of the ferrous sulfide dissolves into the
wastewater. This process has not gained significant popularity, primarily because one by-product of the method is
ferrous hydroxide, which results in a considerably larger volume of solid waste than from a conventional hydroxide
precipitation process.
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The table below describes the advantages and disadvantages of these three methods of heavy metal precipitation:
hydroxide, SSP (soluble sulfide precipitation), and ISP (insoluble sulfide precipitation).
Issue

Hydroxide

Soluble Sulfide Process (SSP)

Insoluble Sulfide Process (ISP)

pH range

narrow

alkaline

pH > 6

hexavalent Cr

Prereduction
needed to remove

can reduce Cr(VI) to Cr(III) (but bisulphite is much cheaper)

complexed metals

will not remove

most will precipitate

hydrogen sulfide generation

not a problem

generated at pH < 8

none

program cost

low

higher

highest

sludge volume

high

lower

highest

frequency of use

common

rare

rarest

automation of chemical feed

easily automated

easily automated

very difficult

sludge disposal

dewatered, disposal in
approved landfills

monitoring of excess sulfide is required; may be listed as hazardous
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polishing agents
As the discharge regulations, have become more stringent for heavy metals, the standard treatment technologies
(hydroxide and sulfide precipitation) have been unable to provide the consistent water quality required. To address
this situation, a number of “polishing agents” have been developed in the past five to seven years for the
precipitation of the residual heavy metals. The types of compounds used in this market include:
•

Thiocarbamates

•

Thiocarbonates

•

Borohydrides

•

Polysulfides

•

Mercaptotriazines

The major advantage of all of these polishing agents is the ability to treat waste streams with several heavy metals
in a single tank without costly and time consuming pH adjustments and extra tankage.
While each of these chemical technologies have been successful in niche applications, only thiocarbamates have
become widely used and present some significant disadvantages.
thiocarbamates
Thiocarbamates are sold by many water treatment companies, and more recently, by a number of commodity
suppliers as well. The technology is available in two basic chemical forms, the methyl and the ethyl carbamate:
R-N-C=S
|
SH
where, R = -CH3 (methyl) or -CH2CH3(ethyl)
These products were originally sold as biocides and vulcanizing agents in the rubber industry as curing agents.
Sodium dithiocarbamates (SDTC) are effective in removing heavy metals in a wide range of environments from
free, soluble metal ions to complexed, chelated metal ions. SDTC reacts in a stoichiometric ratio with each heavy
metal to form an insoluble metal-DTC salt.
Performance is best when the initial heavy metal concentrations are in excess of 5 ppm. Below this limit the reaction
time and agitation required to ensure contact and reaction between the DTC and the heavy metal ions can be
considerably longer. Often this increased agitation forms a very fine, semi-colloidal floc.
As with any treatment chemistry, DTC has residual side effects that can be a disadvantage in the treatment process.
DTC is a biocide and fungicide. While any residual DTC in the waste stream could be removed either by adsorption
onto activated carbon or by aeration at pH< 7 prior to discharge, neither technique is widely practiced. In some
areas, notably several European countries and certain states in the United States, the discharge of any DTC has
been outlawed.
thiocarbonates
As a response of the environmental concerns with the thiocarbamates, carbonates were developed and marketed,
beginning in about 1988. These materials are less toxic than thiocarbamates:
S

-

|
S=C
|
S
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trithiocarbonate
However, the trithiocarbonates have the operational disadvantage of being ineffective on chelated metals.
Experiments conducted by SUEZ indicated some of the metal-carbonate reaction products were soluble, i.e., there
was no precipitate formed. While this technology is still available, no significant marketing effort with
trithiocarbonates has been seen in the marketplace since about 1992.
borohydride
Sodium borohydride is a mild reducing agent that has been utilized in the printed circuit board industry for the
removal of copper from wastewater from the “electroless” copper process. In the waste treatment process, the
soluble copper is reduced to copper metal:
+2

-

8Cu +BH4+8OH →8Cu+BO2+6H2O
Sodium borohydride will effectively precipitate other metals as well, e.g., nickel, lead, precious metals recovery. It
will not precipitate metals that are complexed with cyanide, however. This is one disadvantage that has limited its
application in the market.
One further disadvantage is that the sodium borohydride, which is sold as a powered product, can be explosive
when in contact either with moisture or with an open flame. There has been no effort by the traditional water
treatment companies to market borohydride for heavy metal removal.
polysulfides
Polysulfides are polymers of sulfur, with the sulfur chain containing between 2 and 8 sulfur atoms. All chains have
a negative (-2) charge.
These products are not necessarily more effective in removing heavy metals than the standard sulfide precipitation
procedure, but they are more stable than sodium sulfide to acid hydrolysis, i.e., the production of H2S gas is reduced
with polysulfides relative to non-polysulfide precipitation treatments.
One disadvantage that the calcium polysulfide does have is a tendency to form a rather hard scale throughout the
waste treatment plant.
trimercaptotriazine (TMT)
TMT has been shown to be effective in uncomplexed heavy metal wastewater. In its reaction with the heavy metal,
TMT forms an insoluble precipitate:
-3

3Me+TMT →Me3TMT
+2

-3

3Me +2TMT →Me3TMT2
Where: Me = Metal
Two disadvantages of the TMT approach are that in acid (pH<6) the TMT will itself precipitate, and in strongly
complexed metal waste streams, TMT is not as effective as alternative polishing agents. Pretreatment of the
complex will be necessary to make the metal contaminant of concern reactive with TMT.

SUEZ MetClear technology
MetClear MR2408 (not available in North America)
MR2408 is an inorganic mixture of polysulfides, polysulfanes and elemental sulfur that can provide improved
performance over polysulfides alone. The increased water solubility of the product can reduce scaling potential in
applications requiring high product dosages. It will precipitate both complexed and non-complexed metal ions and
it is effective over a wide pH range (4-14). Along with very low toxicity, the product will release minimal H2S under
acidic conditions. Suggested starting dosages are 8-12 ppm of product per ppm of metal in solution. Although the
precipitate formed by MR2408 interaction with heavy metals is dense and settles rapidly, the treatment program
might benefit from the use of a flocculant.
MetClear MR2409 (not available in North America)
This product is an inorganic of sulfur compounds capable of precipitating complexed and uncomplexed metal ions.
It is effective over a wide pH range (pH 4-14) and has an extremely low aquatic toxicity. Similar to MR2408, the
product also does not release large amounts of hydrogen sulfide under acidic conditions.
FOR INTERNAL USE ONLY
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MetClear MR2405
MetClear MR2405 is a SUEZ patented liquid anionic polymer containing sulphur functional groups to form an
insoluble precipitate with heavy metals. Because of its polymeric nature, MetClear MR2405 is more effective and
less toxic than dimethyldithiocarbamate and trithiocarbonate chemistries.
Unlike dimethyldithiocarbamate and trithiocarbonate products, the precipitate formed as a result of interaction with
heavy metal contaminants with MR2405 is much denser. This is due to the polymeric nature of the product, which
in some cases can eliminate the need to use a flocculant to improve settling.
Dosage: a good rule of thumb for dimethyldithiocarbamate and trithiocarbonate is 10 mg/l of product per mg/l of a
certain metal. In many cases, lower dosages of MetClear MR2405 are required. As always, comparative tests
should be conducted to find the most cost effective treatment program.
Similar to dimethyldithiocarbamate and trithiocarbonate, MetClear MR2405 is non-specific for the type of metal
cation it complexes, so the concentration of other heavy metals, which are not targeted for removal, create an added
demand on MetClear MR2405. This leads to changes in dosage requirements over time or as waste characteristics
change.
Figure 2 demonstrates metal removal efficiencies versus dosage of MetClear MR2405 in synthetic water testing.
The graph also illustrates how over feeding the product can create dispersion properties which lead to less than
optimal removal efficiencies.

Percent Removal

Figure 2
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Systems that contain soluble oils or high concentrations of non-metallic suspended solids, reduce performance as
a result of increased adsorption. Addition of cationic coagulants may be required to aid in the removal of these
interferences so MetClear MR2405 can more effectively react with the metal ions.
Moderately chelated metal complexes normally do not have an impact on the performance of the product. In
conditions where strong chelation is present, pH reduction may be required to obtain best results. Lowering the
pH breaks the bonds between the chelant and metal ion and allows MetClear MR2405 to more readily form an
insoluble complex with the metal.
Care should be taken to make sure that cationic coagulants are not added at the same location as anionic MetClear
MR2405. If cationic coagulants are used along with MetClear MR2405, at least 30 seconds of mixing is
recommended between the addition of each product. When only one mix tank is available for product addition,
either the cationic coagulant or MetClear MR2405 may be added in-line, upstream of the mixing tank as an
additional feed point. The 30 second mix time still needs to be observed in this circumstance to obtain optimum
performance.
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The addition of inorganic or organic acids near the feed point of MetClear MR2405 can also deactivate the product
and adversely affect metals removal efficiency. However, MetClear MR2405 effectively precipitates many of the
heavy metals at a pH as low as 4. As with other products, MetClear MR2405 remains effective in the presence of
contaminants, such as EDTA, tartarate, ethylenediamine, gluconate and pyrophosphate but it may require slightly
higher dosages to achieve optimum results when these chelating contaminants are present.
Unlike grossly overfed organic coagulants or flocculants, MetClear MR2405 does not present a foaming tendency.
This is because MetClear MR2405 does not contain surfactants or surface active agents that stabilize or generate
foam.
MetClear MR2405 is less toxic than dimethyldithiocarbamate or trithiocarbonate. These findings are based on
Daphnia Magna aquatic toxicity tests. Also, because MetClear MR2405 is a polymer, the molecule is believed to
be less bio-available to aquatic organisms, resulting in lower effluent toxicities.

MetClear treatment pointers
what types of metals can be precipitated with MetClear products?
MetClear products will precipitate heavy metals, such as cadmium, chromium, copper, lead, mercury, nickel, zinc,
silver, and cobalt It is also effective with iron, manganese, tin and, vanadium.
They are not effective in precipitating alkaline metals or alkaline earth metals, such as sodium, magnesium and
calcium. Therefore, the presence of these metals does not increase the dosage demand for this product. Non-metal
species, that carry net negative charges, such as antimony and selenium, do not respond well to MetClear products
because of charge similarities.
how do MetClear products compare to hydroxide precipitation?
MetClear products are typically applied as a polishing step following conventional metal removal processes, such
as hydroxide precipitation. The data in Table 4 summarizes metal concentrations that can be achieved with the two
technologies.

FOR INTERNAL USE ONLY
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Table 4
Metal

Hydroxide
Treatment (mg/L)

MetClear
Treatment (mg/L)

Cd

0.2

<0.01

Cr

0.5

<0.03

Cu

0.5

<0.02

Hg

0.003

<0.0002

Ni

0.3

<0.03

Pb

0.3

<0.02

Zn

0.3

<0.02

how and where are MetClear products fed?
MetClear products should be fed after traditional hydroxide precipitation has taken place. In systems where a
second clarifier or filter is not available to treat in a two-step configuration, MetClear products should be added after
lime or caustic has been introduced into the wastewater.
MetClear products readily mix with water. The product may also be fed neat (undiluted); however, maximum benefit
is achieved by adding it to an area of high turbulence, such as the suction side of a water or wastewater pump or
in a mix tank. Positive displacement metering pumps are recommended for application of the product.
what dose rates do I need to test?
Dose rates depend on molecular weight of the metal, other metals present, pH, and the presence of chelants.
It is best to have an idea of the total metal concentration before starting. An average dose rate of 10/1 of
MetClear/total metal concentration can be used as a starting point, but it is best to cover a range of MetClear/total
metal concentration range from 1/1 to 100/1.
is a one step or two step treatment process recommended?
Often, SUEZ recommends a two-step treatment program because it is more cost effective and results in lower
residual metal concentrations than a one step program.
When hydroxide precipitation and MetClear treatment programs are combined into a single step, the consumption
of metal ions by MetClear products shifts the hydroxide precipitation reaction to the left to replace the consumed
metal ions
M++OH- ¬MOH
Where: M = Metal
OH = hydroxide
When metal concentrations are low (<100 mg/l), the reverse hydroxide reaction has limited impact on the amount
of MetClear product required to complex the metal ions. In this case, a one step program may be the best choice.
However, when metal concentrations are high, the reverse hydroxide reaction may substantially increase the
required feedrate of MetClear products. In this situation, a two-step process reduces MetClear product treatment
costs and produces lower residual metal concentrations overall.
are MetClear products compatible with PaceSetter feed technology?
Yes. The standard PVC Drawdown Assembly (DDA) with Refractive Index (RI) polysulphone sensors is
recommended. The feed pump should have a PVC, polypropylene or stainless steel head. Nylon sensors are not
recommended.
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how is treatment success determined?
Residual metals concentration and water clarity are two parameters used to measure treatment efficacy. A standard
SUEZ field spectrophotometer can be used to determine some residual metals concentrations down to as low as
approximately 0.5 mg/l. However, if lower detection limits are required then samples must be collected and sent to
a lab with this capability.
Turbidity measurements may also be of treated water supernatants can be used as a qualitative assessment of
treatment performance and determination of the most appropriate samples for analysis.
how should jar tests be performed?
When performing jar tests, keep the treatment as simple as possible. Do not assume that a coagulant is needed
just because one is currently being used. Furthermore, do not assume that a metals removal product is needed just
because there are metals present in the wastewater.
If metals are already in the form of insoluble precipitates, treatment with a coagulant and/or flocculant to remove
turbidity may be sufficient to comply with metals discharge limits.
testing procedure
1. Determine the optimal pH for precipitation of the metals using either jar test data or a solubility diagram.
2. Try MetClear products at the minimum solubility pH for the metal of concern (>4.0 to prevent H2S generation).
3. If MetClear products produce good floc, but do not settle, a few mg/l of flocculant should be added.
4. Try coagulants to determine if a metals removal product is really needed.
If a coagulant and a metals removal product are both needed, experiment with the order of addition. In some cases,
improved activity is achieved by adding MetClear products before the coagulant. In other cases, the better order of
addition is coagulant first, followed by MetClear products.

summary
Here’s what MetClear Technology can do:
•

Remove toxic heavy metals from wastewater in accordance with the strictest environmental limits

•

Produce a rapidly settling dense floc that needs little, if any, coagulant or flocculant follow up

•

Produce recyclable wastewater for plant processes if desired

•

precipitate metals in a wide pH range of 4-14, a far greater range than any other metal precipitant can
accommodate

In addition, MetClear Technologies are:
•

Effective with both complexed and non-complexed metal ions

•

Some of the most environmentally friendly precipitants on the market today, having a low aquatic toxicity

•

Effective under the broadest possible range or conditions

•

Completely water soluble, and non-scale producing

•

Less sludge producing than other approaches.

FOR INTERNAL USE ONLY

Page 11

Yesterday’s precipitants and polishing agents created problems while trying to solve them:
hydroxide precipitation
Falls far short when faced with complexed metal ions or a variety of metals in solution. Its usefulness also is
diminished by its narrow pH effectiveness range. Further, it requires the assistance of polishing agents to meet the
low residual metal discharge limits.
soluble sulfide precipitation (SSP)
Although effective under certain conditions, SSP costs more than hydroxides, and is more likely to form highly toxic
hydrogen sulfide.
insoluble sulfite precipitation (ISP)
While solving the hydrogen sulfide toxicity problem, ISP forms a significant solid waste by-product.
carbamate polishing agents
Formulated to capture the heavy metals which SSP or ISP precipitants leave behind, they have a high aquatic
toxicity.
carbonate polishing agents
Although less toxic, these treatments are ineffective on chelated metals.
polysulfide polishing agents
Have tendency to form hard scale throughout the waste treatment system.

Page 12

FOR INTERNAL USE ONLY

From:
To:
Subject:
Date:
Attachments:

Hossack, Travis
Jeremy Ouellette
FW: Picket Mt Mine Block Dia
Wednesday, October 28, 2020 12:22:40 PM
Picket MT Mine WTP Block Diagram-01-Layout1.pdf

Hi Jeremy
Attached is the flow diagram you requested.
Process Write up:
Mine process water will be mixed, using a series of frac tanks, with hydroxide and Metclear (metal precipitating
Chemical) to form a metal precipitate. The metal precipitate will flow to a ultrafiltration membrane where the
concentrate will flow to a storage tank for decant and solids removal. The decant from the storage tank will flow to
the frac tanks to be reprocessed. The ultrafiltration permeate will either be discharged (if it meets State
Environmental standards) or flow through a reverse osmosis unit, if required (TBD). Reverse osmosis permeate will
be either discharged or reused as mine process water. Reverse osmosis concentrate will flow to the storage tank for
decant and solids removal.

Thanks Travis

-----Original Message----From: Bufe, Jason
Sent: Wednesday, October 28, 2020 12:11 PM
To: Doupe, Michael <michael.doupe@suez.com>; Hossack, Travis <travis.hossack@suez.com>
Subject: Picket Mt Mine Block Dia
Thoughts?
Jason Bufe
Commercial Engineer
SUEZ WTS, Services USA, Inc.
Jason.bufe@suez.com
860-305-5857
Before printing a copy of this email, please consider the environment. This email and any attachments are
confidential and intended for the named recipient or entity to which it is addressed only. If you are not the intended
recipient, you are hereby notified that any review, re-transmission, or conversion to hard copy, copying, circulation
or other use of this message and any attachments is strictly prohibited. Whilst all efforts are made to safeguard their
content, emails are not secure and SUEZ cannot guarantee that attachments are virus free or compatible with your
systems and does not accept liability in respect of viruses or computer problems experienced. SUEZ reserves the
right to monitor all email communications through its internal and external networks
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Technical Memorandum
To:

Jeremy Ouellette, Wolfden Resources Corporation

Wood Environment & Infrastructure Solutions
a Division of Wood Canada Limited
2020 Winston Park Drive, Suite 600
Oakville, Ontario L6H 6X7
Canada
T: 905-568-2929
www.woodplc.com

Date:

November 5, 2020

From: Shelly Yuan, Specialist, Acoustic & Vibration, Wood E&IS
CC:

Buddy Ledger, Discipline Lead, Acoustics & Vibration, Wood E&IS
Peter Baker, Senior Program Manager, Wood E&IS

Ref:

Noise Model – Picket Mountain - Wolfden Resources Corporation

Re:

Noise Assessment Report

1.0

INTRODUCTION

Wood Environment & Infrastructure Solutions, a Division of Wood Canada Limited (Wood) has been
retained by the Wolfden Resources Corporation (Wolfden) to prepare a noise model for the proposed
Picket Mountain Project (the “Project”).
This memorandum presents the results of the noise modelling as well as an assessment of the noise
modelling results against the applicable noise criteria for the Project.
This memorandum takes into account the noise assessment requirements for the Project identified in the
letter from the State of Maine, Department of Agriculture, Conservation & Forestry: Land Use Planning
Commission (LUPC) [1]. The letter included a third-party peer review (TPPR) of the noise section of the
Rezoning Petition [2] and the Revised Rezoning Petition [3] each of which included a very preliminary
assessment of noise considerations. Recommendations from the TPPR for revisions to the noise study
have been taken into consideration in this memorandum.

2.0

PROJECT DESCRIPTION

The Project is located in Northern Maine in Township 6, Range 6 of the Penobscot County, approximately
five miles from state highway SR-11. The land that the Project site is located on is currently zoned as
General Management subdistrict (M-GN) [4]. Figures which provide information regarding the Project
location, surrounding land uses and the site layout are provided in Appendix A.
The mining operation will produce an estimated 1200 tonnes per day (tpd) of ore and approximately
400 tpd of waste rock during peak production. Approximately 200 to 300 tpd of materials will be hauled
off site using highway trucks. The site and associated activities are planned to operate 24 hours per day.

‘Wood’ is a trading name for John Wood Group PLC and its subsidiaries
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3.0

NOISE SOURCE SUMMARY

Given the current stage of the Project, only preliminary information is available with respect to the mining
equipment selection and usage. Seven (7) types of sound source have been identified as significant (i.e., as
potentially emitting sound at a level where their cumulative impacts could be of concern) at the site for
the operations phase and are summarized as follows:
•

One (1) crusher (Sandvik QJ341 mobile jaw crusher or similar);

•

Three (3) diesel fueled electrical power generator sets (CAT C27 or similar, only two are expected to
be in operation at the same time);

•

Two (2) ventilation fans (Hurley HVT axial fan, 72”, approximately 300 horsepower);

•

One (1) front-end loader (Caterpillar 930 or similar);

•

One (1) dozer (Caterpillar D6 or similar);

•

One (1) roller compactor (Caterpillar CS56 or similar); and

•

Two (2) truck haul routes for:
-

Underground haul truck from portal to stockpile (Caterpillar AD30 or similar); and

-

Surface haul truck (Volvo VNL 860 or similar).

The hourly truck traffic count for the truck haul route was calculated based on the expected volume of
daily material movement and the typical haul truck capacity. Sound emission values for the equipment
were predicted using either manufacturer data based on the preliminary equipment selections, or
reference levels published in the Roadway Construction Noise Model (RCNM) User’s Guide [5].
A summary of the noise sources considered in the assessment is provided in Table 3-1, and the associated
manufacturer specifications can be found in Appendix B. An aerial view of the noise source locations is
shown in Figure 1 in Appendix C.
Table 3-1: Noise Source Summary
Noise Source
Crusher 1, 2
Generator 1, 3
Ventilation fan 4
Loader 1
Dozer 1
Roller compactor 5
Underground haul truck 1, 6
Surface haul truck 5, 6
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Sound Power Level [dBA]
119
132
117
101
111
117
112
107
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Notes:
1.
2.
3.
4.

Sound power levels obtained from manufacturer specifications of the preliminarily selected (or similar) equipment.
Sound power levels obtained from manufacturer specifications within Wood database for an Atlas Copco jaw crusher.
Sound power level for gensets without weather protective enclosure or sound attenuated enclosure.
Sound power level estimated based on the ASHRAE Handbook [6] with the following assumption:
•
Hub ratio 0.6 – 0.8.
•
Flowrate 200,000 cubic feet per minute (cfm).
•
Static pressure 2 inches water column (in. w.c.).
•
Fan power 300 hp.
Sound power levels estimated based on levels published in the RCNM User’s Guide [5].
Sound power levels shown for truck routes represent the levels for line sources (as moving point sources) with the
hourly truck traffic count and estimated operation speed taken into account.

5.
6.

4.0

POINT OF RECEPTION SUMMARY

The nearest property boundary from the site is approximately 750 meters (2,500 feet) to the south near
Fire Road C. The property boundary to the north is approximately 4,000 m (2.5 miles) away from the site,
and the boundaries to the west and east are approximately 1,500 m (1 mile) away.
Six residential properties with seasonal dwellings have been identified on the southern and northern
shore of Pleasant Lake. Three points of reception (POR) locations were selected to represent the identified
residences, the closest of which is approximately 1,200 m (4,000 ft) away from the site to the north, on the
south side of Pleasant Lake.
Recreational land uses have also been identified around the site. These include nearby ponds and lakes
such as the Pickett Mountain Pond, Tote Road Pond, Grass Pond, Mud Lake and Pleasant Lake, as well as
other designated recreational resources at the Lane Brook Pond, Green Mountain Pond, Upper Shin Pond,
and the Katahdin Woods and Waters National Monument. Six POR locations were selected as
representative of the recreational land uses around the site. The recreational POR located closest to the
site is near the Pickett Mountain Pond and approximately 350 m (1,100 ft) away.
For the study described in this memorandum, noise levels were assessed at the identified PORs as well as
at the property boundaries with one representative POR selected on each of the four cardinal directions
(north, south, east and west.).
Table 4-1 provides a summary of the selected representative receptors, including the UTM coordinates
and ground elevation. For the purpose of this study an assumed height of 1.5 m (5 ft) above ground was
used for all receptors which corresponds to first-storey windows. An aerial view of the receptor locations
in relation to the Project can be found in Figure 1 in Appendix C.
Table 4-1: Point of Reception Summary
POR
ID

Type

POR01
POR02
POR03
POR04

Residential
Residential
Residential
Recreational
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UTM Coordinates
(UTM 19N)
Easting
Northing
[m]
[m]
541830.6
5111505.1
541647.8
5112524.8
541338.4
5112425.0
541997.1
5108830.5

Ground
Elevation
[m]
256.7
251.5
250.0
318.8

Height
Above
Ground
[m]
1.5
1.5
1.5
1.5
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POR
ID

Type

POR05
POR06
POR07
POR08
POR09
POR-BR-N
POR-BR-S
POR-BR-W
POR-BR-E

Recreational
Recreational
Recreational
Recreational
Recreational
Property Boundary - North
Property Boundary - South
Property Boundary - West
Property Boundary - East

5.0

UTM Coordinates
(UTM 19N)
Easting
Northing
[m]
[m]
544812.3
5109532.8
543820.8
5110691.3
543037.1
5111629.8
540007.8
5111270.6
536223.1
5107006.7
541038.9
5114065.6
541302.2
5108056.5
538657.5
5109574.7
543547.1
5109623.9

Ground
Elevation
[m]
308.0
284.0
250.0
250.0
243.0
313.5
377.9
264.1
325.2

Height
Above
Ground
[m]
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

APPLICABLE GUIDELINES

The noise guideline applicable for the Project is described in the Maine Department of Environmental
Protection (DEP) Site Location of Development regulations for Control of Noise (Chapter 375.10) [7]. The
noise limits established for routine operation of a proposed development apply to the property line of the
development and other nearby protected locations designated for residential, institutional and
recreational uses1. Table 5-1 provides a summary of the noise criteria specified in DEP’s Chapter 375.10
rules.
Table 5-1: Sound Pressure Level Limits
Location
Property line of the development or
contiguous property
Protected location in a commercial/
transportation/industrial area
Protected location NOT in a
commercial/transportation/industrial
area
Protected location in a quite area 2
Notes:
1.

2.

7:00 AM to 7:00 PM
75 dB(A)

7:00 PM to 7:00 AM
75 dB(A)

70 dB(A) 1

60 dB(A)

60 dB(A) 1

50 dB(A)

55 dB(A) 1

45 dB(A)

Institutional and recreational land uses are considered protected locations only during their regular hours of operation
and the daytime hourly sound level limits apply regardless of the time of day.
This refers to areas where the daytime pre-development ambient hourly sound level at a protected location is equal to
or less than 45 dBA and/or the nighttime pre-development ambient hourly sound level at a protected location is equal
to or less than 35 dBA.

Based on the information presented in Table 5-1 and the receptor type listed in Table 4-1, the noise limits
established for the identified PORs are summarized in Table 5-2.

1

Detailed definition of a “protected location” can be found in DEP’s Chapter 375 regulations [7]
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Table 5-2: Sound Pressure Level Limits for Identified PORs
POR
Residential PORs, 01-03
Recreational PORs, 04-09
Property Boundary – North/South/West/
East
Notes:
1.
2.

7:00 AM to 7:00 PM
55 dB(A) 1
55 dB(A) 1
75 dB(A)

7:00 PM to 7:00 AM
45 dB(A) 1
-2
75 dB(A)

Based on a review of the area surrounding the Project site, it is assumed, as a conservative approach, that sound levels
at nearby protected locations meet the criteria for quiet areas.
Nighttime uses are not expected at the identified recreational receptors.

6.0

ACOUSTIC ASSESSMENT

6.1.

Methodology

The sound impact assessment for the Project was completed using a noise prediction software package
(CadnaA), published by Datakustik GmbH and configured to implement the ISO 9613-2 [8] environmental
noise propagation algorithms. It allows the creation of complex acoustical models and predicts noise
levels at specific receptors due to sound emissions from a specific source(s). The modelling takes into
account the following factors:
•

Source sound power level and directivity;

•

Distance attenuation;

•

Source-receptor geometry, including heights and elevations;

•

Barrier effects of the building and surrounding topography; and

•

Ground and air (atmospheric) attenuation.

Topographical data for the site and surrounding area was provided and used to create a terrain model for
the assessment. Based on the sound power data presented in Table 3-1, noise levels induced from the
Project were calculated at the selected receptors. All noise sources were assumed to operate
simultaneously to model the predictable worst-case scenario.
6.2.

Modelling Results

Table 6-1 lists the noise levels predicted at each of the PORs as well as at the property boundaries. The
levels predicted for daytime and nighttime periods are the same at each of the receptors as the site is
expected to operate 24 hours per day.
A noise contour map was also generated and presented in Figure 2 of Appendix C to show the noise
levels of the area surrounding the site. The contours corresponding to the established noise limits of
75 dBA (daytime/nighttime), 55 dBA (daytime) and 45 dBA (nighttime) are highlighted on the map.
A review of the results presented in Table 6-1 and Figure 2 indicated that no impact has been identified
for the assessed receptors nor at the property boundaries.
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Table 6-1: Noise Levels Summary

POR

POR01
POR02
POR03
POR04
POR05
POR06
POR07
POR08
POR09
POR-BR-N
POR-BR-S
POR-BR-W
POR-BR-E
Notes:
1.
2.

7.0

Daytime
(7:00 AM to 7:00 PM)
Predicted
Limit 1
Impact
Level
[dBA]
[Yes/No]
[dBA]
55
40
No
55
39
No
55
40
No
55
47
No
55
32
No
55
34
No
55
39
No
55
44
No
55
25
No
75
34
No
75
46
No
75
40
No
75
42
No

Nighttime
(7:00 PM to 7:00 AM)
Predicted
Limit 1
Impact
Level
[dBA]
[Yes/No]
[dBA]
45
40
No
45
39
No
45
40
No
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
2
2
-2
2
2
-2
75
34
No
75
46
No
75
40
No
75
42
No

Noise limits specified in Table 5-2.
Nighttime uses are not expected at the identified recreational receptors.

CONCLUSIONS

The noise impacts associated with the Project operations were assessed through predictive acoustic
modelling. The sound level limits established in the Chapter 375.10 of the DEP regulations were used as
the criteria for the impact assessment.
The acoustic assessment indicated that the noise levels from the Project operations are expected to meet
the applicable DEP limits for daytime and nighttime.

8.0

LIMITATIONS

This assessment was prepared based on information available during the stage of project planning and
design at the time of preparation, and the assumptions and conditions set forth in this memorandum.
Should more details of the Project become available at further stages of the development, the assessment
may need to be updated to reflect the latest development progress.
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9.0

CLOSURE

This memorandum presents the noise assessment conducted for the proposed Picket Mountain Project
for the Wolfden Resources Corporation.
Should you have any questions regarding this memorandum, please do not hesitate to contact the
undersigned.

Sincerely,
Wood Environment & Infrastructure Solutions
a Division of Wood Canada Limited

Shelly Yuan, M.Sc., E.I.T.
Specialist, Acoustics and Vibration
c.c.

Page 7

Buddy Ledger, M.A.Sc., P.Eng., INCE
Discipline Lead, Acoustics & Vibration
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Appendix B
Manufacturer Data

SANDVIK TH430
UNDERGROUND TRUCK

RELIABLE AND PRODUCTIVE
Designed for the underground

The TH430 is a reliable, hard-working dump truck specifically designed for underground conditions. With its robust
structure, compact size and fit-for-purpose components, the truck is tailored to meet the productivity targets in
challenging environments. The truck’s new heavy-duty axles, using limited slip differentials to maintain traction, improve
availability and reduce total costs of ownership.

High payload capacity and ramp speeds

Equipment low own weight, 30 tonne payload capacity and high ramp speeds enable increased productivity. The standard
Tier 2 engine with a gross power of 310 kW makes it the most powerful mining truck in its size class. Low own weight and
high power enable high tramming speed up a decline, shortening cycle times. High engine peak torque and torque rise
allow less downshifting and better acceleration, while the transmission automatic gear shifting and torque converter lockup ensure fast speeds. Peak torque delivered at low engine rpm improves fuel economy and reduces noise.

Maximum utilization of rated payload

To ensure maximum utilization of the rated payload on every trip, the TH430 can be equipped with Sandvik’s Integrated
Weighing System (IWS) for trucks. For an accurate result, the IWS considers the environmental temperature and the truck’s
inclination angle, and it is equipped with three-point measurement of the weight in the box. Real time weighing and signal
lights – red, orange and green – advise the loader operator to ensure the rated capacity is reached before moving forward.
In addition to accurately measuring the payload when loading the box, the IWS records the results to My Sandvik Digital
Services Knowledge Box™. The Knowledge Box™ can transfer this production monitoring data through Wi-Fi connection
for access via My Sandvik internet portal. Alternatively, data can be downloaded manually in the operator’s compartment
onto a USB stick.
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LH621i TH430
Sandvik

Full range of box options

Sandvik dump boxes are designed with extra volume; using a 90% fill factor in the box selection ensures the truck can be
loaded to its full 30 tonne capacity, and reduces spillage during tramming. The smooth box design improves material flow
when dumping. Reinforced steel structures use wear resistant steel for extended box lifetime.
Optional ejector box is available for backfilling and unloading in areas of restricted dump height.

Sandvik TH663i

3

SUPERIOR OPERATOR
ENVIRONMENT & SAFETY
PREMIUM ERGONOMICS

The modern cabin of the TH430 offers premium operator
ergonomics. Low noise levels in the cabin, comfortable
seat with low frequency pneumatic suspension to
perfectly match the operator weight, adjustable steering
wheel (tilt and telescopic) and arm rests as well as air
conditioning system supplying fresh air; all help to reduce
operator fatigue.
FOR OPERATOR SAFETY

The cabin uses dust and noise resistant upholstery
materials, is ROPS and FOPS certified to protect the
operator in case of roll over or falling objects, has
laminated safety glass windows, emergency exits, and
illuminated cabin entrance with three-point contact
handles and anti-slip steps. The door system features a
magnetic interlock switch, which automatically applies
brakes when the cabin door is opened.

EXCELLENT VISIBILITY

A 5.7” LCD color display with adjustable contrast and
brightness has all the needed information and alarms
on one display, giving the operator more time to keep
eyes on the road. Large windows and mirrors provide
good visibility from the cabin, supported by efficient,
adjustable LED lights as standard. To further improve
operator visibility, the truck is equipped with reversing
and right-hand side cameras as standard. For cold
conditions, an optionally available cold conditions
package helps to keep windows and mirrors free of ice
and mist.
FIRE SAFETY

Significant efforts have been put to achieve top-level
fire safety in the TH430. These include e.g. isolation of
combustibles and ignition sources, heat insulation on
exhaust manifold and turbo, and insulated exhaust pipe.
For fire suppression, Eclipse™ from Sandvik is available
as an option. The Eclipse™ equipped with Sustain fire
suppression agent is a sustainable choice, as it is the
world’s first fluorine-free fire suppression liquid for
mobile equipment. For environmental conditions where
the temperature may drop under zero, the Eclipse™
Extreme provides fire protection.
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DATA & CONNECTIVITY
Equipped with Sandvik Intelligent Control System as standard, the TH430 answers to today’s demands for data, connectivity and digitalization.
KNOWLEDGE BOXTM

The Knowledge BoxTM onboard the TH430 transfers
monitoring data through a Wi-Fi connection to the My
Sandvik internet portal for visualization of fleet health,
productivity and utilization.
OPTIMINE®

OptiMine® is the most comprehensive solution for
optimizing underground hard rock mining production and
processes. It integrates all assets and people - including
Sandvik and non-Sandvik equipment - delivering
descriptive and predictive insights to improve operations.
OptiMine® is interoperable and able to connect to any
system and technology, including Newtrax IoT devices,
providing a real-time view of mining operations. It is an
open and scalable modular suite that gives you flexibility
to expand and work with a full range of equipment,
systems and networks.

PROXIMITY DETECTION SYSTEM INTERFACE

A Proximity Detection System (PDS) interface option is
also available on the TH430 for mines to interface with
their site PDS system. The PDS interface offers easy
installation and connection to the Sandvik Intelligent
Control System with the capability to slow down and stop
the truck on the signal from a PDS system.
MY SANDVIK DIGITAL SERVICE SOLUTIONS 365

My Sandvik Digital Service Solutions are designed to help
you maximize your productivity, operational efficiency
and safety. Once activated, the Knowledge Box™ on
board the TH430 collects and transfers equipment
data into easy-to-use knowledge about your fleet's
performance in the form of dashboards.

EASE OF MAINTENANCE
SMART MAINTENANCE

To minimize the need to move around the machine or use special tools, the 5.7” touch screen color display in the
operator’s compartment provides service information, easy system diagnostics and alarm log files, as the Sandvik
Intelligent Control System monitors the equipment health and provides early warnings. The control system user
interface is available in 17 different languages.
An automatic brake test with diagnostics and logging can also be performed from the display.

EASY TO CLEAN COOLERS

The TH430 has an easy-to-clean
engine cooler with swing out fans to
allow effective cleaning. Designed for
high ambient temperatures, the V-tube
radiator features replaceable copper
tubes for fast and easy repair. Corrosion
resistant brass tubes are included in the
optional harsh condition package.

GROUND LEVEL DAILY MAINTENANCE

The truck is designed for ground level daily maintenance with smart placement of key service
areas and maintenance accesses. Standard features improving work safety include lockable
main switch, articulation lock, box support and wheel chocks, among others. An efficient Power
Core engine filter is housed well within the frame for impact protection, and it utilizes an ejector
valve system for increased filter lifetime. An optional fast filling system for fuel and oils increases
equipment availability by reducing fueling time by up to 80% as well as eliminating fuel and oil
spills.

SAFETY ON TOP

When getting to the top of the truck is necessary, the access system with 3-point contact high contrast handles and
anti-slip steps provides steady grip. The top covers are perforated to reduce risks for slipping, and where perforation is
not practical, anti-slip tapes are fitted.
Further, the truck can be equipped with rails to improve safety on top of the equipment. The rails are folded down for
driving and set up for service work. Safety rails are recommended for all conditions.

MAINTENANCE KITS AND PERFORMANCE FLUIDS

Tailor-made maintenance kits include all relevant parts
and other materials for planned maintenance.

OPTIMIZED GREASE CONSUMPTION

The standard Automatic Central Lubrication System
optimizes grease consumption and extends the life of
the bushes and bearings. Activated by Sandvik Intelligent
Control System when park brake is released, hard to
reach areas are well lubricated and service time is
reduced.

Sandvik Performance Fluids preserve the machine’s
high performance. Smooth operation throughout its
lifetime can be ensured with Sandvik Long-Life Engine,
Transmission and Hydraulic Oils, which are available in
different viscosity grades.

LOW COST OF OWNERSHIP
ROBUST AND RELIABLE POWERTRAIN

FUEL EFFICIENT TIER 2 ENGINE FOR HIGH ALTITUDES

FEA OPTIMISED FRAMES

LOW EMISSION TIER 4I ENGINE

This truck is equipped with new heavy-duty axles to
improve availability, extend axle lifetime and reduce total
costs of ownership. Compared to the previous model, the
new axles provide higher spindle capacity, higher drive
head torque capacity, and higher wheel bearing capacity.
The TH430 welded steel box structures used in the
frame provide strong resistance to shock loads and are
optimized to reduce stresses and extend frame lifetime.
The frames are computer designed using Finite Element
Analysis (FEA) and made of high strength structural steel
for superior strength to weight ratio.
LONGLIFE STEEL PIPING

Extensive use of hydraulic steel piping throughout the
truck delivers longer lifetime and easier maintenance
access than hydraulic hoses.
SUPERIOR BRAKING POWER

As all Sandvik trucks, also the TH430 is equipped with
spring applied hydraulic release brakes for safer braking.
An automatic electric retarder is available as an option
to prevent brake hydraulics from heating and to reduce
brake wear. Further, top speeds can be reduced by an
optional gear limiting to improve safety in narrow tunnels
and on rough roads.

A robust 310 kW Tier 2 Volvo engine with catalytic purifier
and muffler delivers long engine lifetime in underground
conditions. This fuel efficient 13 litre engine is also
calibrated for use in high altitude conditions to maintain
performance, low emissions and reliability.
For areas where Ultra Low Sulphur fuel is available,
315kW Tier 4i engine from Volvo offers low MSHA and
CANMET ventilation rates. This engine's exhaust after
treatment system consists of a selective catalytic
reduction system (SCR) using diesel exhaust fluid to
reduce emissions of nitrogen oxides. The SCR delivers
compliance with Tier 4i emission regulations, without
sacrificing performance or fuel efficiency.
EFFICIENT COOLING FOR INCREASED PERFORMANCE

Separate brake, hydraulic and transmission cooling
provides increased performance in hot conditions.
A more efficient cooling circuit leads to lower oil
temperatures, reducing stress on the system, extending
component lifetimes, and minimizing oil leaks.

SANDVIK 365 PARTS & SERVICES

PROUDLY KEEPING YOU ON TRACK!

Sandvik 365 Parts & Services offer a variety of possibilities to enhance your truck’s performance. As an OEM,
we provide the best-suited choices to preserve your machine’s high performance throughout its lifetime. These
consist of highly skilled service specialists supporting you 365 days a year, all using Sandvik Genuine parts and
components complemented by a range of robust tools. In addition, you get to enjoy the benefits of advanced
digital services and a global infrastructure dedicated to keeping your Sandvik fleet on track.
BENEFIT FROM OUR 365 SOLUTIONS

Our Sandvik 365 Parts & Service solutions will enable your equipment to function safely at peak condition and
allow you to achieve the most demanding production targets. Our aftermarket portfolio attends all possible
needs throughout your equipment’s lifecycle, ranging from the most basic and traditional offerings to the most
sophisticated ones.
YOUR EQUIPMENT UPTIME IS OUR FOCUS – SANDVIK 365 COM�
PONENT SOLUTIONS

CHOOSE FROM OUR RANGE OF SERVICE AGREEMENTS

MAXIMIZE YOUR PRODUCT LIFETIME WITH SANDVIK 365 RE�
BUILD SOLUTIONS

GAIN PRODUCTIVITY THROUGH CONNECTIVITY

We have all your key components available to you under
our various commercial offerings to suit your needs.
Whether you have an ad-hoc failure or you are planning
your maintenance in advance – we can assist, manage
your components to maximize your uptime.

One of the most effective ways to optimize equipment
lifecycle lies in the quality and range of the Sandvik
Rebuild Solutions. Planning and executing rebuilds at
optimal intervals helps you keeping your equipment’s
operating cost and productivity on track. A rebuild by the
manufacturer can optimize your total cost of ownership
(TCO) and increase the level of predictability around our
fleet lifecycle.

With Sandvik Service Agreements, you can improve productivity and minimize unplanned downtime by making
use of our expertise, systems and processes. They can
be adapted to the specific level of support you require –
helping you proactively manage your fleet and avoid any
unexpected surprises.
365 My Sandvik Digital Service solutions will provide you
with visualization of fleet utilization, productivity, safety
and health on 24/7 basis. The digital service dashboards
can be accessed through the My Sandvik customer
portal, where you can subscribe to My Sandvik Insight or
Productivity. This way, My Sandvik Digital Service Solutions enable you to minimize unplanned downtime and
set exact targets for improvement.

TECHNICAL SPECIFICATION
SANDVIK TH430
The TH430 is a reliable, hard-working dump truck
specifically designed for underground conditions. With
its robust structure, compact size and fit-for-purpose
components, the truck is tailored to meet the productivity
targets in challenging environments. The truck’s new
heavy-duty axles, using limited slip differentials to maintain
traction, improve availability and reduce total costs of
ownership.
The truck is equipped as standard with an enclosed
and air conditioned cabin for increased operator safety
and comfort. The cabin uses dust and noise resistant
upholstery materials and is ROPS and FOPS certified to
protect the operator in case of roll over or falling objects.
Equipped with Sandvik Intelligent Control System and a
5,7” dispaly as standard, the TH430 answers to today’s
demands for data, connectivity and digitalization. The
touch screen color display in the cabin provides service
information, easy system diagnostics and alarm log files,
as the Sandvik Intelligent Control System monitors the
equipment health and provides early warnings.
The TH430 is an ideal choice for:
• Ramp or level production haulage in medium sized
mines
• Mine development projects in medium and large mines
• Tunneling projects with restricted headroom
• Three pass loading with LH410 loader

CAPACITIES

Maximum payload capacity
(SAE heaped 2:1)

30 000 kg

Dump box range

14 - 18 m³

Standard dump box

14.5 m³

SPEEDS (LEVEL/LOADED) with Volvo TAD1342VE Tier 2
1st gear

6.6 km/h

3rd gear

20.5 km/h

2nd gear
4th gear

11.7 km/h
36.6 km/h

DUMP BOX MOTION TIMES & MOVEMENTS
Discharging time
Dumping angle

OPERATING WEIGHTS *

14 sec
61°

Total operating weight

29 500 kg

Rear axle

7 600 kg

Front axle

LOADED WEIGHTS *

21 900 kg

Total loaded weight

59 500 kg

Rear axle

30 300 kg

Front axle

29 200 kg

* Unit weight is dependent on the selected options

OPERATIONAL CONDITIONS AND LIMITS
Environmental temperature

From -20°C to +50°C

Standard operating altitude

With engine Volvo TAD1342VE
from -1500 m to +2000 m at 25
°C without rated power derate

Standard operating altitude

With engine Volvo TAD1362VE
from -1500 m to +1000 m at 25
°C without rated power derate

CONVERTER

Dana C8000 Series with Lock up

AXLES
Front axle

Kessler D102 series spring
applied hydraulic operated
brakes, equipped with standard
differential, oscillation

REQUIREMENTS AND COMPLIANCE

Rear axle

Kessler D102 series, standard
differential, fixed

Compliance with 2004/108/EC Electromagnetic compatibility
directive

TIRES

Compliance with 2006/95/EC Low voltage directive

Compliance with 2006/42/EC Machinery directive
(Equipment for EU area, achieved with relevant options)

Design based on EN 1889-1. Machines for underground mines.
Mobile machines working underground. Safety.
Part 1: Rubber tyred vehicles.
Design based on MDG 15. Guideline for mobile and transportable
equipment for use in mines. (Equipment for Australia, achieved with
relevant options)
Electrical system based on IEC 60204-1. Safety of machinery –
Electrical equipment of machines – Part 1: General requirements
CONTAINS FLUORINATED GREENHOUSE GASES (closed cabin
option)
Refrigerant R134a under pressure max 38 bar/550 PSI:
Filled weight: 2,0 kg
CO2e: 2,860 tons
GWP: 1430
Information based on the F Gas Regulation (EU) No 517/2016

POWER TRAIN
ENGINE

Diesel engine

Volvo TAD1342VE Tier 2

Torque

2005 Nm @ 1260 rpm

Output

Number of cylinders
Displacement

Cooling system
Combustion principle
Air Filtration

Electric system
Emissions

Ventilation rate
(Ultra low sulphur diesel)

310 kw (416 hp) @ 2100 rpm
In-line 6

Door interlock for brakes

Oil cooler for hydraulic and transmission oil capability up to 50°C
ambient temperature
ORFS fittings

Hydraulic oil tank capacity 265 l
Sight glass for oil level, 2 pcs
STEERING HYDRAULICS
Fully hydraulic, center articulad, power steering with two double
acting cylinders. Closed-center system with a load sensing piston
type pump and pilot operated orbital wheel steering.
Steering main valve

Pilot operated

Steering pump

Variable displacement piston
pump

Steering hydraulic cylinders

100 mm, 2 pcs

DUMP BOX HYDRAULICS

Hydraulic pump

24 V

Control valve

Tier 2, Euro Stage II

MSHA 18,500 CFM Ventilation
Rate

39 l/h

Catalytic converter with muffler

530 l

Main valve
Cylinders

Variable displacement piston
pump
Solenoid operated
Solenoid operated
140 mm, 2 pcs

BRAKES
Service brakes are spring applied; hydraulically operated multi disc
wet brakes on all wheels. Two independent circuits: one for the
front and one for the rear axle. Service brakes also function as an
emergency and parking brake. Brake system performance complies
with requirements of EN ISO 3450, AS2958.1 and SABS 1589.
Neutral brake

Fully automatic transmission with electric remote shifting system.
Four forward and two reverse gears.
Dana 6000 Series

Filling pump for hydraulic oil

Dry type

4-stroke, direct injection, turbo,
after cooler

Average fuel consumption
at 50% load

TRANSMISSION

HYDRAULICS

Liquid cooled

MSHA Particulate Ventilation
Index 10,500 CFM

Fuel tank refill capacity

26.5 R 25 E4 **

Fully hydraulic system, equipped with variable displacement
piston pump. Oil flows to box hydraulic system from the steering
hydraulics. Oil flow from the brake circuit pump is divided to the
brake system and oil cooler motor.

12.8 l

Particulate index
(Ultra low sulphur diesel)
Exhaust system

Tire size (Tires are application
approved. Brand and type
subject to availability.)

Automatic brake activation system, ABA

Electrically driven emergency brake release pump
Foot operated brake pedal, fully modulated
Brake oil tank capacity 76 l

TS3-TH430-20/ENG/METRIC
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OPERATOR’S COMPARTMENT

CONTROL SYSTEM, DASHBOARD AND DISPLAYS

and is ROPS and FOPS certified to protect the operator in case of

Critical warnings and alarms displayed as text and with light

The TH430 cabin uses dust and noise resistant upholstery materials
roll over or falling objects. The cabin includes illuminated entrance
with three-point contact handles and anti-slip steps, as well as

emergency exits. In addition, the cabin is mounted on rubber mounts
to reduce whole body vibration.

Sandvik Intelligent Control System

5.7” display with adjustable contrast and brightness
Instrument panel with illuminated switches

My Sandvik Digital Services Knowledge Box™ on-board hardware

CABIN

ROPS certification according to EN ISO 3471

FRAME

FOPS certification according to EN ISO 3449

Sealed, air conditioned, over pressurized, noise suppressed
closed cabin
Sound absorbent material to reduce noise
Safety glass windows

Cabin mounted on rubber mounts to the frame to reduce vibrations

Air conditioning unit located outside the cabin to reduce noise inside
the cabin
Cyclone pre-filter for A/C device

REAR AND FRONT FRAME

High strength structure with optimized material thicknesses.
Reduced own weight for higher overall hauling capacity and long
structural lifetime. Welded steel construction.
Central hinge with adjustable lower bearing
Tanks are part of the frame structure
Automatic central lubrication

Adjustable steering wheel

No high pressure hoses in the operator’s compartment
Inclinometers to indicate operating angle

ELECTRICAL EQUIPMENT

Floor washable with water to reduce dust

MAIN COMPONENTS

Emergency exit

Three-point contact access system with replaceable and colour
coded handles and steps
12 V output for communication radio connection
Remote circuit breaker switch

Alternator

24 V, 150 A

Starter

24 V, 7kW

Batteries

Driving lights
OPERATOR’S SEAT

Low frequency suspension

Working lights

Adjustment according to the operator’s weight

Parking, brake and indicator
(blinkers) lights

Height adjustment
Fore-aft isolation

Padded and adjustable arm rests

Control system

Adjustable lumbar support

Reverse alarm (CE)

Selectable damping

Flashing beacon

Two-point seat belt

Reverse camera

MEASURED VIBRATION LEVEL

Whole body vibration was determined while operating the truck
in a simulated working cycle consisting of loading, unloading and
driving with and without load. The value is determined applying
standards EN 1032 and ISO 2631-1.
Maximum r.m.s. value aw [m/s2],
driving with load
VDVW over 15 min period [m/s
driving with load

0,64
],

1.75

5,9

MEASURED SOUND LEVEL
The sound pressure level and sound power level at the operator’s
compartment have been determined in stationary conditions on
high idle and at full load, with engine Volvo TAD1342VE.
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Sound pressure level
LpA [dB re 20 μPa]

81 dB

Sound power level
LWA [dB ew 1 p W]

117 dB

TS3-TH430-20/ENG/METRIC

2 X 12V, 950 CCA
LED lights:
4 pcs in front
2 pcs in rear

LED lights:
1 pc in rear of cabin
1 pc in side of unit
LED lights:
2 pcs in front
2 pcs in rear

5,7” Color display, 3 modules,
inbuilt system diagnostics

INCLUDED SAFETY FEATURES

OPTIONS

FIRE SAFETY

Lower cabin height, 2445 mm

Portable fire extinguisher, 12 kg (CE)
Hot side - cold side design

Cold climate package (incl. cabin heater, cabin window defroster and
side mirrors with defrost system)

Heat insulation on exhaust manifold, turbo, and isolated exhaust pipe

Gear limit

Isolation of combustibles and ignition sources

Cover grills for lamps

Spare rim 22.00-25/3.0 (for tyres 26.5R25)

ENERGY ISOLATION

Electrical retarder TELMA for Volvo TAD1362VE and TAD1342VE
engines

Emergency stop push buttons according to EN ISO 13850

Proximity Detection System Interface

Lockable main switch, ground level access

Harsh conditions package

Pressure release in the radiator cap

Control system tool kit

Automatic discharge for pressure accumulators (brake system and
pilot circuit)

Driving direction lights (red / green)

Mechanical dump box locking device

Wiggins quick filling set for fuel and oils (hydraulic, engine and
transmission)

Frame articulation locking device
Wheel chocks and brackets

Blue or clear flashing beacon
Jump start interface

Wiggins fuel filling system

Integrated Weighing System (IWS)
CE Declaration of conformity

DOCUMENTATION
STANDARD MANUALS

CRN pressure accumulator

ANSUL Twin fire suppression system (CE)

Operator’s Manual

English and other EU languages

Parts Manual

English

Maintenance Manual
Service and Repair Manual
ToolMan
Decals

English and other EU languages

Fire suppression system EclipseTM with auto shutdown (CE)
Safety rails

Emergency steering (CE)

Tyre pressure monitoring system

English

2 x USB stick in pdf format,
includes all the manuals

English and other EU languages

OPTIONAL ENGINE
Diesel engine

Volvo TAD1362VE

Emissions

Euro Stage III B (Tier 4i)

Output

Engine brake

TS3-TH430-20/ENG/METRIC

315 kW (422 hp)
No
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GRADE PERFORMANCE

Volvo TAD1342VE, Tier 2 (3% rolling resistance, with lock-up)
Empty

Percent grade

0.0

2.0

4.0

6.0

1st gear (km/h)

6.7

6.7

6.7

6.6

8.0

10.0

12.5

14.3

17.0

6.6

6.6

6.6

6.6

6.5

1:12

2nd gear (km(h)

12.0

11.9

11.8

11.8

11.7

4th gear (km/h)

37.4

36.8

36.2

30.5

25.7

3rd gear (km/h)
Loaded

21.0

20.8

20.6

20.4

Percent grade

0.0

2.0

4.0

6.0

1st gear (km/h)

6.7

6.6

6.6

6.6

2nd gear (km(h)

11.9

11.7

4th gear (km/h)

36.5

27.9

3rd gear (km/h)

20.7

20.3

11.6

18.9

11.5

15.5

1:10

1:8

1:7

1:6

20.0
1:5

6.5

11.7

11.6

11.5

11.5

11.4

8.0

10.0

12.5

14.3

17.0

20.0

6.5

6.5

6.4

6.4

6.4

5.9

20.2

1:12

20.0

1:10

17.7

1:8

9.0

16.2

1:7

8.2

14.3

1:6

11.4

10.3

8.0

10.0

12.5

14.3

17.0

6.0

6.0

6.0

6.0

5.9

1:5

Volvo TAD1362VE, Stage III B / Tier 4i (3% rolling resistance, with lock-up)
Empty

Percent grade

0.0

2.0

4.0

6.0

1st gear (km/h)

6.1

6.1

6.1

6.0

2nd gear (km(h)

10.9

10.8

10.8

10.7

10.6

4th gear (km/h)

34.0

33.4

32.8

30.0

25.9

3rd gear (km/h)

Loaded

19.1

18.9

18.7

18.5

Percent grade

0.0

2.0

4.0

6.0

1st gear (km/h)

6.1

6.0

6.0

6.0

2nd gear (km(h)

10.8

10.7

4th gear (km/h)

33.1

27.9

3rd gear (km/h)
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1:12

18.8

18.4

10.5

17.6

10.4

15.5

1:10

1:8

1:7

1:6

20.0
1:5

5.9

10.6

10.5

10.5

10.4

10.3

8.0

10.0

12.5

14.3

17.0

20.0

5.9

5.9

5.8

5.8

5.8

5.5

18.3

1:12
10.3

TS3-TH430-20/ENG/METRIC

18.1

1:10
9.8

17.0

1:8

9.0

16.2

1:7

8.2

14.4

1:6

1:5

DIMENSIONS WITH 14.5 M3 BOX
Dimensions are shown in millimeters and based on standard vehicle configuration (dump box for 2.3 t/m3 material, heaped volume
definition with 44 mm tire deflection, unloaded. The dimensions are indicative only.

AVAILABLE BOXES
With 90% fill factor
Box capacity (m3)

Material broken density (kg/m3)

Overall machine length (mm) L1

Dump position height max (mm) H1
Dumpbox spillguard (mm) H2

Ejector box tailgate height (mm) H3
Discharge height (mm) H4

14.5 m3

16 m3

18 m3

14 m3 ejector box

10 450

10 450

2300 kg/m3

2100 kg/m3

1900 kg/m3

5 420

5 630

5 700

10 260
2 360
-

610

10 400
2 410
-

450

2 560
-

410

1900 kg/m3
-

2 630

2 113
830

Dumpbox width (mm) W1

2 950

2 950

2 850

2 860

Minimum turning radius (mm) T

5 350

5 350

5 310

5 300

Dumpbox turning radius (mm) R1

4 540

4 540

TS3-TH430-20/ENG/METRIC

4 600

4 600

15 / 16

TS3-TH430-20-ENG/METRIC © Sandvik Mining and Construction Oy 2015. SANDVIK is a registered
trademark owned by Sandvik Intellectual Property AB in Sweden and other countries. Sandvik Mining
and Construction Oy reserves the right to alter specifications without notice. Note: Machines shown
in pictures may be equipped with options.

ROCKTECHNOLOGY.SANDVIK

D6/D6
XE
Track-Type Tractors
Technical Specifications
Engine
Cat® C9.3B
U.S. EPA Tier 4 Final,
EU Stage V,
Korea Tier 4 Final
Build Number
20A
Net Power (Rated) – D6 2,200 rpm/D6 XE 1,700 rpm
ISO 9249/SAE J1349
161 kW
215 hp
ISO 9249/SAE J1349 (DIN)
219 hp
D6 Engine Power (Maximum) – 1,200 rpm
ISO 14396
187 kW
251 hp
ISO 14396 (DIN)
254 hp
D6 XE Engine Power (Maximum) – 1,400 rpm
ISO 14396
177 kW
237 hp
ISO 14396 (DIN)
241 hp
Bore
115 mm
4.5 in
Stroke
149 mm
5.9 in
Displacement
9.3 L
567 in3

Engine Model
Emissions

• The new Cat C9.3B engine features a new high pressure common
rail fuel system, simplified engine system electronics, and simplified
air system through the removal of the previously used exhaust gas
recirculation (EGR) system.
• The XE drive train allows the engine to operate in a tighter rpm
range, 1,400-1,700 rpm, which helps extend engine life and provide
improved fuel economy. The increased drive train efficiency also
allows the machine to provide more engine power to the ground,
resulting in greater machine performance.

• Net power advertised is the power available at the engine flywheel
when the engine is equipped with a fan, air cleaner, clean emissions
module and alternator.
• No derating required up to 2286 m (7,500 ft). Above this,
automatic derating occurs.
• All non-road Tier 4 Interim and Final, Stage IIIB, IV and V
and Korea Tier 4 Final diesel engines are required to use only
ultra-low sulfur diesel (ULSD) fuels containing 15 ppm (mg/kg)
sulfur or less. Biodiesel blends up to B20 (20% blend by volume)
are acceptable when blended with 15 ppm (mg/kg) sulfur or less
ULSD. B20 should meet ASTM D7467 specification (biodiesel
blend stock should meet Cat biodiesel spec, ASTM D6751 or
EN 14214). Cat DEO-ULS™ or oils that meet the Cat ECF-3,
API CJ-4, and ACEA E9 specification are required. Consult your
OMM for further machine specific fuel recommendations.
• Diesel Exhaust Fluid (DEF) used in Cat Selective Catalytic
Reduction (SCR) systems must meet the requirements outlined
in the International Organization for Standardization (ISO)
standard 22241.

D6 XE Drive Train
Type
Electric Drive System
Nominal Voltage

Electric Drive
715 Volts

D6/D6 XE Track-Type Tractors Specifications
Maximum Drawbar Power
114 kW
119 kW

153 hp
160 hp

D6 Travel Speed
1.0 Forward
1.5 Forward
2.0 Forward
2.5 Forward
3.0 Forward

3.6 km/h
4.9 km/h
6.5 km/h
9.2 km/h
11.7 km/h

2.2 mph
3.0 mph
4.0 mph
5.7 mph
7.2 mph

1.0 Reverse
1.5 Reverse
2.0 Reverse
2.5 Reverse
3.0 Reverse

3.6 km/h
4.9 km/h
6.5 km/h
8.7 km/h
11.7 km/h

2.2 mph
3.0 mph
4.0 mph
5.4 mph
7.2 mph

lbf ×
1000

N×
1000
400

80

350

DRAWBAR PULL

D6
D6 XE

D6

300

60
40
20

250
200
150
100
50

0

0

1.0 1.5
0

0

2

1

4

2

2.0
6

3

4

2.5

3.0

8

10

5

6

12 km/h

7

mph

SPEED
NOTE: Usable pull will depend on traction and
weight of machine.

1.0 Forward
1.5 Forward
2.0 Forward
2.5 Forward
3.0 Forward

3.6 km/h
4.9 km/h
6.5 km/h
9.2 km/h
11.7 km/h

2.2 mph
3.0 mph
4.0 mph
5.7 mph
7.2 mph

1.0 Reverse
1.5 Reverse
2.0 Reverse
2.5 Reverse
3.0 Reverse

3.6 km/h
4.9 km/h
6.5 km/h
9.2 km/h
11.7 km/h

2.2 mph
3.0 mph
4.0 mph
5.7 mph
7.2 mph

lbf ×
1000

N×
1000
400

80

350

DRAWBAR PULL

D6 XE Travel Speed

D6 XE

300

60
40
20

250
200
150
100
50

0

0

0

0

2

1

4

2

6

3

4

8

10

5

6

12 km/h

7

mph

SPEED
NOTE: Usable pull will depend on traction and
weight of machine.
• The fully automatic D6 4-speed transmission, with lock-up clutch torque divider, continuously optimizes gear and engine speed for the
application.
• The D6 XE Electric Drive power train has no gears to shift. The dozer automatically optimizes power and efficiency for the application
and provides constant power to the ground.
• Thirty ground speed selections are available for both power trains, from 0.0 to 3.0 in 0.1 increments.
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D6/D6 XE Track-Type Tractors Specifications
Hydraulic Controls – Maximum Operating Flows
D6
(1,900 rpm engine speed*)
212 L/min
56 gal/min
198 L/min
52 gal/min
42 L/min
11 gal/min
—
—

Implement Pump Maximum Flow
Steering Pump Maximum Flow
Fan Pump Flow at Maximum Fan (1,550 rpm)
Fan Pump Flow at Maximum Fan (1,625 rpm)

D6 XE
(1,700 rpm engine speed*)
212 L/min
56 gal/min
240 L/min
63 gal/min
—
—
44 L/min
12 gal/min

*Engine speed varies with load and travel speed. A high idle/low working load speed shown.

Hydraulic Controls – Maximum Operating Pressures
Implement Relief*
Steering – D6 (89 cc pump)**
Electronic Relief
System Maximum Relief
Steering – D6 XE (100 cc pump)***
Electronic Relief
System Maximum Relief

27 600 ± 500 kPa

4,000 ± 73 psi

42 500 ± 1000 kPa
47 800 ± 1000 kPa

6,168 ± 145 psi
6,938 ± 145 psi

44 500 ± 1000 kPa
47 800 ± 1000 kPa

6,459 ± 145 psi
6,938 ± 145 psi

*Implement relief pressure increased over prior model D6 tractors. Consult with your dealer prior to using older vintage or third party implements.
**The same differential steering system is used for both power trains. This system maintains full power to both tracks to provide best-in-class turning with a loaded blade.
***The D6 XE power train utilizes a larger steering pump and enhanced steering controls to provide more steering power, compared to the D6 power train, to turn larger
loads and to improve maneuverability. This includes the ability to counter-rotate in gear.

Steering
The D6 XE power train provides up to a 45 percent steering radius reduction compared to the D6. The D6 XE offers in-gear counter
rotation for increased maneuverability.

D6

D6 XE

3

D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE
Configuration
Operating Weight**

D6/D6 XE*
22 000 kg
48,500 lb

Shipping Weight***

19 060 kg

42,020 lb

Ground Pressure (ISO 16754)

54 kPa

7.9 psi

Undercarriage (Standard)

42 Section with
7 Bottom Rollers
1.930 m
76 in

1 Track Gauge
2 Width of Maximum Track Shoe

0.610 m

24 in

3 Width over Tracks
Width over Trunnions

2.540 m

100 in

2.692 m

106 in

4 Length of Track on Ground
Ground Contact Area (ISO 16754)

2.964 m

116.7 in

3.992 m²

6188 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.361 m

14.2 in

Oscillation at Front Idler

0.103 m

4.0 in

3.172 m

124.9 in

4.730 m

186.2 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, 6 SU blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, lubricants, coolant, 10% fuel, ROPS/FOPS cab,
and drawbar.
****Machine height from tip of grouser to top of Product Link™ Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.

5
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10
9
6

4

2
7

1

3
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Blades
Configuration
Capacity (ISO 9246)
7 Width across End Bits
Width without End Bits

6 SU Landfill
11.2 m³
14.6 yd³

6A

5.7 m³

7.5 yd³

4.2 m³

5.5 yd³

3.312 m

10 ft 10.4 in

3.312 m

10 ft 10.4 in

4.389 m

14 ft 4.8 in

3.246 m

10 ft 7.8 in

3.246 m

10 ft 7.8 in

4.250 m

13 ft 11.3 in

Width across End Bits (Blade Angled)

N/A

N/A

3.982 m

13 ft 0.8 in

Width without End Bits (Blade Angled)

N/A

N/A

3.858 m

12 ft 7.9 in

Maximum Blade Angle

N/A

N/A

8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)

4

6 SU

25 degrees

1.408 m

4 ft 7.4 in

2.027 m

6 ft 7.8 in

1.150 m

3 ft 9.3 in

0.502 m

19.8 in

0.502 m

19.8 in

0.595 m

23.4 in

1.180 m

46.5 in

1.180 m

46.5 in

1.084 m

42.7 in

0.564 m

22.2 in

0.564 m

22.2 in

0.599 m

23.6 in

9.8 degrees
±4.2 degrees
5.436 m

17 ft 10.0 in

9.8 degrees

7.8 degrees

±4.2 degrees
5.436 m

N/A

17 ft 10.0 in
N/A

N/A
5.377 m

17 ft 7.7 in

6.418 m

21 ft 0.7 in

Weight (Blade)

1373 kg

3,027 lb

1592 kg

3,510 lb

1253 kg

2,762 lb

Weight (Blade and Push Arms)

2608 kg

5,750 lb

2827 kg

6,232 lb

3394 kg

7,842 lb

D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE LGP (30 in)
Configuration
Operating Weight**

D6/D6 XE*
22 740 kg
50,130 lb

Shipping Weight***

19 580 kg

43,165 lb

Ground Pressure (ISO 16754)

46 kPA

6.6 psi

Undercarriage (Standard)

42 Section with
7 Bottom Rollers
2.080 m
82 in

1 Track Gauge
2 Width of Maximum Track Shoe

0.760 m

30 in

3 Width over Tracks
Width over Trunnions

2.840 m

111.8 in

2.994 m

117.9 in

4 Length of Track on Ground
Ground Contact Area (ISO 16754)

2.964 m

116.7 in

4.990 m²

7,735 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.361 m

14.2 in

Oscillation at Front Idler

0.100 m

3.9 in

3.172 m

124.9 in

4.730 m

186.2 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, 6 SU blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, lubricants, coolant, 10% fuel, ROPS/FOPS cab,
and drawbar.
****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.
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Blades
Configuration
Capacity (ISO 9246)
7 Width across End Bits
Width without End Bits

6 SU LGP (30 in)
5.8 m³
7.6 yd³

6 SU LGP (30 in) Landfill
12.3 m³
16.1 yd³

6A LGP (30 in)
4.6 m³
6.0 yd³

3.613 m

11 ft 10.2 in

3.613 m

11 ft 10.2 in

4.735 m

15 ft 6.4 in

3.551 m

11 ft 7.8 in

3.551 m

11 ft 7.8 in

4.596 m

15 ft 1.0 in

Width across End Bits (Blade Angled)

N/A

N/A

4.295 m

14 ft 1.1 in

Width without End Bits (Blade Angled)

N/A

N/A

4.172 m

13 ft 8.3 in

Maximum Blade Angle

N/A

N/A

8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)

25 degrees

1.408 m

4 ft 7.4 in

2.027 m

6 ft 7.8 in

1.150 m

3 ft 9.3 in

0.502 m

19.8 in

0.502 m

19.8 in

0.568 m

22.3 in

1.180 m

46.5 in

1.180 m

46.5 in

1.125 m

44.3 in

0.551 m

21.7 in

0.551 m

21.7 in

0.640 m

25.2 in

8.8 degrees
±4.2 degrees
5.436 m

17 ft 10.0 in

8.8 degrees

7.8 degrees

±4.2 degrees
5.436 m

N/A

17 ft 10.0 in
N/A

N/A
5.448 m

17 ft 10.5 in

6.561 m

21 ft 6.3 in

Weight (Blade)

1446 kg

3,188 lb

1700 kg

3,748 lb

1350 kg

2,976 lb

Weight (Blade and Push Arms)

2827 kg

6,232 lb

2973 kg

6,554 lb

3414 kg

7,527 lb
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D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE LGP (36 in)
Configuration
Operating Weight**

D6/D6 XE*
23 866 kg
52,615 lb

Shipping Weight***

21 165 kg

46,660 lb

Ground Pressure (ISO 16754)

35 kPa

5.1 psi

Undercarriage (Standard)

45 Section with
8 Bottom Rollers
2.286 m
90 in

1 Track Gauge
2 Width of Maximum Track Shoe

0.915 m

36 in

3 Width over Tracks
Width over Trunnions

3.200 m

126.0 in

3.491 m

137.4 in

4 Length of Track on Ground
Ground Contact Area (ISO 16754)

3.247 m

127.8 in

6.505 m²

10,083 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.411 m

16.2 in

Oscillation at Front Idler

0.116 m

4.6 in

3.222 m

126.9 in

5.040 m

198.4 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, 6 S blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, lubricants, coolant, 10% fuel, ROPS/FOPS cab,
and drawbar.
****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.
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Blades
Configuration
Capacity (ISO 9246)
7 Width across End Bits
Width without End Bits

6 S LGP (36 in) Landfill
9.40 m³
12.3 yd³

6A LGP (36 in)
5.0 m³
6.5 yd³

4.063 m

13 ft 4 in

4.063 m

13 ft 4 in

5.100 m

16 ft 8.8 in

3.917 m

12 ft 10.2 in

3.917 m

12 ft 10.2 in

4.961 m

16 ft 3.3 in

Width across End Bits (Blade Angled)

N/A

N/A

4.626 m

15 ft 2.1 in

Width without End Bits (Blade Angled)

N/A

N/A

4.502 m

14 ft 9.2 in

Maximum Blade Angle

N/A

N/A

8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)

6

6 S LGP (36 in)
3.8 m³
5.0 yd³

25 degrees

1.108 m

3 ft 7.6 in

1.767 m

3 ft 7.6 in

1.150 m

3 ft 9.3 in

0.600 m

1 ft 11.6 in

0.600 m

1 ft 11.6 in

0.719 m

28.3 in

1.080 m

3 ft 6.5 in

1.080 m

3 ft 6.5 in

1.173 m

46.2 in

0.500 m

1 ft 7.7 in

0.500 m

1 ft 7.7 in

0.689 m

27.1 in

8.8 degrees
±4.2 degrees
5.483 m

17 ft 11.9 in

8.8 degrees

7.8 degrees

±4.2 degrees
5.483 m

N/A

17 ft 11.9 in
N/A

N/A
5.960 m

19 ft 6.6 in

6.996 m

22 ft 10.3 in

Weight (Blade)

1220 kg

2,690 lb

1432 kg

3,157 lb

1453 kg

3,203 lb

Weight (Blade and Push Arms)

2370 kg

5,225 lb

2582 kg

5,692 lb

3618 kg

7,976 lb

D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE VPAT
Configuration
Operating Weight**

D6/D6 XE*
22 240 kg
49,030 lb

Shipping Weight***

20 500 kg

45,195 lb

Ground Pressure (ISO 16754)

49 kPa

7.1 psi

Undercarriage (Standard)

45 Section with
8 Bottom Rollers
2.080 m
82 in

1 Track Gauge
2 Width of Maximum Track Shoe
3 Width over Tracks
4 Length of Track on Ground

0.610 m

24 in

2.690 m

105.9 in

5
8
11

3.247 m

127.8 in

Ground Contact Area (ISO 16754)

4.473 m²

6,933 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.422 m

16.6 in

10

Oscillation at Front Idler

0.112 m

4.4 in

3.222 m

126.9 in

9

5.134 m

202.1 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, VPAT blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, C-frame, lubricants, coolant, 10% fuel, ROPS/FOPS
cab, and drawbar.
****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.
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Blade
Configuration
Capacity (ISO 9246)

6 VPAT
4.1 m³

5.4 yd³

3.680 m

12 ft 0.9 in

3.570 m

11 ft 8.6 in

Width across End Bits (Blade Angled)

3.363 m

11 ft 0.4 in

Width without End Bits (Blade Angled)

3.266 m

10 ft 8.6 in

7 Width across End Bits
Width without End Bits

Maximum Blade Angle
8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)
Weight (Blade)

24.1 degrees
1.312 m

4 ft 3.7 in

0.698 m

27.5 in

1.131 m

44.5 in

0.576 m

22.7 in

9 degrees
+3.1/–2.9 degrees
5.662 m

18 ft 6.9 in

6.365 m

20 ft 10.6 in

1414 kg

3,117 lb
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D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE LGP VPAT (30 in)
Configuration
Operating Weight**

D6/D6 XE*
22 975 kg
50,650 lb

Shipping Weight***

21 125 kg

46,575 lb

Ground Pressure (ISO 16754)

40 kPa

5.8 psi

Undercarriage (Standard)

46 Section with
8 Bottom Rollers
46 Section with
10 Bottom Rollers
2.286 m
90 in

Undercarriage (Optional)
1 Track Gauge
2 Width of Maximum Track Shoe
3 Width over Tracks
4 Length of Track on Ground

0.760 m

30 in

3.046 m

119.9 in

3.355 m

132.1 in

Ground Contact Area (ISO 16754)

5.591 m²

8,666 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.390 m

15.4 in

Oscillation at Front Idler

0.121 m

4.8 in

3.222 m

126.9 in

5.134 m

202.1 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, VPAT blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, C-frame, lubricants, coolant, 10% fuel, ROPS/FOPS
cab, and drawbar.
****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.

Blade
Configuration
Capacity (ISO 9246)
7 Width across End Bits
Width without End Bits

4.000 m

13 ft 1.5 in

3.890 m

12 ft 9.1 in

Width across End Bits (Blade Angled)

3.655 m

11 ft 11.9 in

Width without End Bits (Blade Angled)

3.554 m

11 ft 7.9 in

Maximum Blade Angle
8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)
Weight (Blade)

8

6 VPAT LGP (30 in)
4.5 m³
5.9 yd³

24.1 degrees
1.312 m

4 ft 3.7 in

0.698 m

27.5 in

1.131 m

44.5 in

0.625 m

24.6 in

9 degrees
+3.1/–2.9 degrees
5.662 m

18 ft 6.9 in

6.430 m

21 ft 1.1 in

1516 kg

3,342 lb
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9
6

4

2
7

1

12
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D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE LGP VPAT (36 in)
Configuration
Operating Weight**

D6/D6 XE*
23 530 kg
51,875 lb

Shipping Weight***

21 580 kg

47,575 lb

Ground Pressure (ISO 16754)

35 kPa

5.0 psi

Undercarriage (Standard)

46 Section with
8 Bottom Rollers
46 Section with
10 Bottom Rollers
2.39 m
94 in

Undercarriage (Optional)
1 Track Gauge
2 Width of Maximum Track Shoe
3 Width over Tracks
4 Length of Track on Ground
Ground Contact Area (ISO 16754)

0.915 m

36 in

3.305 m

130.1 in

3.355 m

132.1 in

6.709 m²

9,510 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.383 m

15.1 in

Oscillation at Front Idler

0.121 m

4.8 in

3.222 m

126.9 in

5.134 m

202.1 in

5 Machine Height****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of maximum
width for configuration, VPAT blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, tow point,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, C-frame, lubricants, coolant, 10% fuel, ROPS/FOPS
cab, and tow point.
****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme Service
Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed there is no
addition to machine height.

5
8
11

10
9
6

4

2
7

1

3
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Blade
Configuration
Capacity (ISO 9246)
7 Width across End Bits
Width without End Bits

6 VPAT LGP (36 in)
4.86 m³
6.5 yd³
4.340 m

14 ft 2.9 in

4.230 m

13 ft 10.5 in

Width across End Bits (Blade Angled)

3.966 m

13 ft 0.1 in

Width without End Bits (Blade Angled)

3.868 m

12 ft 8.3 in

Maximum Blade Angle
8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)
Weight (Blade)

24.1 degrees
1.312 m

4 ft 3.7 in

0.698 m

27.5 in

1.131 m

44.5 in

0.684 m

26.9 in

9 degrees
+3.1/–2.9 degrees
5.662 m

18 ft 6.9 in

6.500 m

21 ft 3.9 in

1617 kg

3,565 lb
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D6/D6 XE Track-Type Tractors Specifications
Configuration Tables – D6/D6 XE LGP Folding VPAT (30 in) – EU only
Configuration
Operating Weight**

D6/D6 XE*
22 360 kg
49,295 lb

Shipping Weight***

19 775 kg

43,595 lb

Ground Pressure (ISO 16754)

45 kPa

6.5 psi

Undercarriage (Standard)

46 Section with
8 Bottom Rollers
46 Section with
10 Bottom Rollers
2.286 m
90 in

Undercarriage (Optional)
1 Track Gauge
2 Width of Standard Track Shoe****
Optional Maximum Track Shoe****

0.660 m
0.760 m

30 in
116.0 in

3.355 m

132.1 in

Ground Contact Area (ISO 16754)

4.845 m²

7,510 in²

Track Pitch

0.2028 m

7.9 in

Grouser Height (Moderate Service)

0.065 m

2.6 in

Ground Clearance

0.390 m

15.4 in

Oscillation at Front Idler

0.121 m

4.8 in

3.222 m

126.9 in

5 134 m

202.1 in

5 Machine Height*****
6 Length of Machine without Blade

All dimensions above with Heavy Duty undercarriage with Moderate Service shoes of standard width
for configuration, Foldable VPAT blade, and calculated per ISO 16754 unless otherwise specified.
*XE power train adds 0.7 kPA (0.1 psi) and 273 kg (600 lb) to the published ground pressure
and weights.
**Operating weight includes blade, lubricants, coolant, full fuel tank, ROPS/FOPS cab, drawbar,
and 75 kg (165 lb) operator.
***Shipping weight includes blade lift cylinders, C-frame, lubricants, coolant, 10% fuel, ROPS/FOPS
cab, and drawbar.
****Standard track shoe width ensures 3.0 m shipping width with blade folded. Optional 30 inch
track shoes provide lower ground pressure of 42 kPa (6.1 psi). Increases shipping width to
3.046 m (120.0 in).
*****Machine height from tip of grouser to top of Product Link Antenna. For sweeps, add 66 mm
(2.6 in) to overall machine height. For forestry sweeps, add 122 mm (4.4 in). With Extreme
Service Track Shoes add 12 mm (0.5 in). When Cat GRADE with 3D antennas are installed
there is no addition to machine height.

Blade
Configuration
Capacity (ISO 9246)

6 VPAT LGP Folding (30 in)
5.2 m³
6.8 yd³

7 Width across End Bits
Width without End Bits

4.229 m

13 ft 10.5 in

4.115 m

13 ft 6.0 in

Width of Folded Blade

2.960 m

9 ft 8.5 in

Maximum Blade Angle
8 Height
9 Dig Depth
10 Lift Height
11 Maximum Tilt at Blade Corner
Maximum Tilt Angle
Pitch Adjustment
12 Length of Machine (Blade Straight)
Length of Machine (Blade Angled)
Weight (Blade)

10

24.1 degrees
1.312 m

8
11

26 in

2.946 m

3 Width over Tracks
4 Length of Track on Ground

5

4 ft 3.7 in

0.698 m

27.5 in

1.131 m

44.5 in

0.659 m

26.0 in

9 degrees
+3.1/–2.9 degrees
5.662 m

18 ft 6.9 in

6.643 m

21 ft 9.5 in

2254 kg

4,969 lb

10
9
6

4

2
1

7

12
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D6/D6 XE Track-Type Tractors Specifications
Dimensions – Rear Attachments
Add the following to the total length of the machine when these rear attachments are installed.

Push Arm and
Angle Dozers

D6, D6 LGP (30 in)
D6 LGP (36 in)

VPAT Dozers

Winch
441 mm
17.4 in

Ripper
1179 mm
46.4 in

Drawbar or
Counterweight*
249 mm
9.8 in

Waste Striker Box
478 mm
18.8 in

416 mm

16.4 in

1154 mm

45.4 in

224 mm

8.8 in

453 mm

17.8 in

416 mm

16.4 in

1154 mm

45.4 in

224 mm

8.8 in

453 mm

17.8 in

*Drawbar weight 119 kg (262 lb), 331 kg (730 lb) for each counterweight slab. The new D6 dozer design provides improved balance. Counterweights are only
recommended with heavier aftermarket blades.

Ripper
Type

Fixed Parallelogram

Number of Pockets
1 Ramp Angle
2 Maximum Clearance Raised (under tip)
3 Maximum Penetration
4 Pocket Spacing

3
31 degrees
664 mm

26.1 in

571 mm

22.5 in

1000 mm

39.4 in

5 Shank Gauge
Shank Section

2000 mm

78.8 in

74 mm × 175 mm

2.9 in × 6.9 in

6 Overall Beam Width
Beam Cross Section

2190 mm

86 in

219 mm × 304 mm

8.8 in × 12 in

Maximum Penetration Force*

68.8 kN

15,470 lbf

Pryout Force

126 kN

28,350 lbf

1550 kg

3,417 lb

73 kg

161 lb

2

3

1

Ripper Weight
With One Shank
Each Additional Shank

Specifications based on D6 tractor configuration with Heavy Duty undercarriage, MS shoes, and straight ripper shanks.
*May vary based on configuration and machine weight.

4
5 6
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D6/D6 XE Track-Type Tractors Specifications
Winches
The D6 and D6 XE expand industry-leading winch capability with the introduction of available high pressure (27 600 kPa/4,000 psi)
hydraulics capable of powering high performance hydraulic winches. These winches provide exceptional controllability for
applications that require precise load placement. The D6 retains compatibility with PTO-driven winches for maximum power and
efficiency. Winches of both styles are available from Caterpillar for factory or dealer installation, and integrate with the tractor’s
electronic and control system.
Tractor Model
Winch Model
Winch Drive
Control
Operating Weight*
Oil Capacity
Increased Tractor Length
Standard/LGP
LGP (36 in)
Drum Diameter
Rope Diameter
Recommended
Optional
Drum Working Capacity
22 mm (0.88 in)
25 mm (1.0 in)
Cable Ferrule Size (O.D. × Length)
Maximum Bare Drum
Line Pull**
Line Speed***
Maximum Full Drum****
Line Pull**
Line Speed***

D6
PA56 (Low Speed)
Mechanical
Electrical
1582 kg
3,487 lb
43.5 L
11.5 gal

D6 and D6 XE
PA85
Hydraulic
Electrical
1530 kg
3,374 lb
19 L
5 gal

516 mm
365 mm
254 mm

20.4 in
14.4 in
10 in

516 mm
365 mm
254 mm

20.4 in
14.4 in
10 in

22 mm
25 mm

0.88 in
1 in

22 mm
25 mm

0.88 in
1 in

55 m
50 m
54 mm × 67 mm

180 ft
163 ft
2.1 in × 2.6 in

55 m
50 m
54 mm × 67 mm

180 ft
163 ft
2.1 in × 2.6 in

40 700 kg
18 m/min

89,800 lb
58 ft/min

40 000 kg
27 m/min

88,000 lb
89 ft/min

34 600 kg
31 m/min

76,300 lb
103 ft/min

24 000 kg
44 m/min

52,800 lb
145 ft/min

****Operating Weight includes winch, mounting hardware, oil, and recommended wire rope.
****Maximum line pull is lesser of calculated line pull at maximum tractor PTO output torque/hydraulic power or catalog breaking strength of maximum optional size
new IWRC IPS wire rope.
****Maximum line speed is calculated no-load line speed at maximum tractor engine PTO output speed or maximum hydraulic power.
****Full drum as defined by SAE J1158.
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D6/D6 XE Track-Type Tractors Specifications
Track Shoes
Available as Heavy Duty or SystemOne™. Some track shoes not available in all regions. Please consult your Cat dealer for details.
Moderate
Service

Extreme Service

Extreme Service
Trapezoidal

D6/D6 XE – 42 Link
560 mm (22 in)
610 mm (24 in)

9
9

9
9

9

D6 LGP/D6 XE LGP – 42 Link
610 mm (24 in)
760 mm (30 in)

9
9

9
9

9
9

9
9

9
9

9
9

D6 LGP/D6 XE LGP (36 in) – 45 Link
760 mm (30 in)
915 mm (36 in)
1000 mm (39 in)
D6 VPAT/D6 XE VPAT – 45 Link
610 mm (24 in)
D6 LGP VPAT/D6 XE LGP VPAT – 46 Link
610 mm (24 in)
660 mm (26 in)
760 mm (30 in)
D6 LGP VPAT/D6 XE LGP VPAT (36 in) – 46 Link
760 mm (30 in)
915 mm (36 in)

Self-Cleaning

Quad/
Quad Ready

HDXL only
HDXL only

9

9

9

9
EU only

9

9

9

9

9

9
9

9
9

9
9

341 L
28 L
63 L
77 L
24.5 L
148 L
210 L
18.2 L
65-85 L
2.8 L
60 L
77 L

90 gal
7.4 gal
16.6 gal
20.3 gal
6.5 gal
39.1 gal
55.5 gal
4.8 gal
17.2-22.5 gal
0.74 gal
15.8 gal
20.3 gal

HDXL only

Fluid/Refill Capacities
Fuel Tank
DEF Tank
Cooling System – D6
Cooling System – D6 XE
Engine Crankcase
Power Train Oil – D6
Power Train Oil – D6 XE
Final Drives (each)
Roller Frames (each)
Pivot Shaft Compartment
Hydraulic Tank Oil
Hydraulic System

Waste Handlers
Operating Weight
Shipping Weight**

D6/D6 XE*
23 662 kg
52,166 lb

D6/D6 XE* LGP (30 in)
23 927 kg
52,751 lb

D6/D6 XE* LGP (36 in)
25 253 kg
55,674 lb

21 072 kg

21 229 kg

22 823 kg

46,456 lb

46,803 lb

50,317 lb

Waste Handler operating weight varies by options selected. Published weights for each configuration include Heavy Duty waste undercarriage with shoes of maximum
width, waste blade, fuel tank guards, guarded final drives, high debris cab, chassis bars, striker box, full fuel tank, lubricants, and 75 kg (165 lb) operator.
*XE power train adds 273 kg (600 lb) to the published weights.
**Shipping weight is calculated based on operating weight, minus blade/push arms, less operator, and 10% fuel.
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D6/D6 XE Track-Type Tractors Specifications
Air Conditioning System
The air conditioning system on this machine contains the
fluorinated greenhouse gas refrigerant R134a (Global Warming
Potential = 1430). The system contains 1.36 kg of refrigerant which
has a CO2 equivalent of 1.946 metric tonnes.

Advanced Cabin Filtration
Operator Cabin
• Distributed HVAC ducting with automatic temperature control
and blower speed provides ultimate operator comfort with less
user input.
• Reduced maintenance of the condenser core with automatic
reversing fans.
• Cat Advanced Cabin Filtration is standard.
Cat Advanced Cabin Filtration
• Operator protection from respirable particulate (0.3-10 micron size).
• Sustainably pressurized cab (US Silica compliant).
• Reduced maintenance with longer life, high efficiency filters.
• Protection for all cabin components: electronics, etc.
• Helps meet U.S. Occupational Safety and Health Administration
Silica Rule Table 1 requirements for operator cabs.
• Multi-tiered filter offerings for optional efficiency upgrades.
Contact Cat dealer for availability.
 MERV 16 – Standard Equipment
 HEPA
 Activated Carbon + HEPA
 ABEK1 + HEPA
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Standards
Rollover Protective Structure (ROPS)/
Falling Object Protective Structure (FOPS)
• ROPS meets ISO 3471:2008, FOPS meets ISO 3449:2005 Level II.
Brakes
• Brakes meet the International Standard ISO 10265:2008.
Cab
Meets appropriate standards as listed below.
• The average dynamic spectator sound power level when
“ISO 6395:2008” is used to measure the value for a machine is
shown below. The measurement was conducted at 70% of the
maximum engine cooling fan speed. The sound level may vary
at different engine cooling fan speeds.
NOTE: The dynamic sound power level uncertainty is ± 2 dB(A).
D6
111 dB(A)
D6 XE
109 dB(A)
• The average dynamic operator sound pressure level when
“ISO 6396:2008” is used to measure the value for an enclosed cab
is shown below. The measurement was conducted at 70% of the
maximum engine cooling fan speed. The sound level may vary at
different engine cooling fan speeds. The cab was properly installed
and maintained. The measurement was conducted with the cab
doors and the cab windows closed.
NOTE: The dynamic operator sound pressure level uncertainty
is ± 2 dB(A).
D6
76 dB(A)
D6 XE
73 dB(A)
• Hearing protection may be needed when the machine is operated
with an open operator station for extended periods, in a noisy
environment, or with a cab that is not properly maintained.
• Sound level information for machines in European Union
countries and in countries that adopt the “European Union
Directives” is shown below. If equipped, the certification label
is used to verify the environmental sound certification of the
machine to the requirements of the European Union. The value
that is listed on the label indicates the guaranteed exterior sound
power level (LWA) at the time of manufacture for the conditions
that are specified in “2000/14/EC.”
D6
111 dB(A)
D6 XE
111 dB(A)

D6/D6 XE Standard and Optional Equipment
Standard and Optional Equipment
Standard and optional equipment may vary. Consult your Cat dealer for details.
Standard
POWER TRAIN
Fully-automatic 4-speed Transmission
with Lock Up Clutch (LUC) torque
divider
XE Electric Drive Power Train
Differential Steering System
Cat C9.3B diesel engine with turbo,
with engine mounted aftertreatment to
meet U.S. EPA Tier 4 Final, EU Stage V,
Korea Tier 4 Final emission standards
Cat C9.3B diesel engine with thermal
shield and liquid cooled turbo, with
engine mounted aftertreatment to meet
U.S. EPA Tier 4 Final, EU Stage V,
Korea Tier 4 Final emission standards
Engine air precleaner with dust ejection
Engine air precleaner with dust ejection
and screen for high debris applications
Double reduction planetary final drives

Optional

D6

D6 XE
9
9

9

9
9
9
9

Double reduction planetary final drives,
guarded
Automatic ether starting aid

9

Electric fuel priming pump

9

Electronic parking brake

9

Engine air filter with electronic service
indicator
Fuel water separator with electronic
service indicator
Jacket water heater, 110V OR 220V based
on sales region
Diesel Exhaust Fluid (DEF) System –
Electronic fill indicator, heated lines/tank

9

Standard
OPERATOR ENVIRONMENT
Cab (STD), Fully Redesigned with
Integrated ROPS and FOPS, single
pane door glass, sliding windows,
with Cat Advanced Cabin Filtration
Cab (High Debris), Fully Redesigned
with Integrated ROPS and FOPS, impact
resistant polycarbonate doors, solid side
windows for improved sealing, powered
precleaner with Cat Advanced Cabin
Filtration for improved performance
and filter life
Cab (Forestry), Fully Redesigned with
Integrated ROPS and FOPS, impact
resistant polycarbonate doors, sliding
windows, with Cat Advanced Cabin
Filtration
Full-color 254 mm (10 inch) liquid
crystal touch screen display
Integrated rearview camera

9

9

9

9
9

Adjustable operator controls/armrests

9

Cloth seat with mechanical adjustable
lumbar support
Deluxe leather heated/ventilated seat with
electronic adjustable lumbar support
Cab mounted modular HVAC system
with automatic reversing fans. Automatic
temperature and blower control with
distributed ducting.
Viscous cab mounts for improved ride

9

9

9

Entertainment radio with Bluetooth®
and microphone
USB and AUX ports

9

9
9

Glove box (removed if Cat GRADE
with 3D is selected)
Enhanced Cab Storage Solutions

Attachment Ready Option (ARO)

9

Window shades (front and door)*

Cat GRADE with Slope Assist™

9

Sound suppressed floor plates with
adjustable foot pegs
Quick opening floor plate arrangement
with sound suppression and adjustable
foot pegs*
Fifth percentile operator floor plate
arrangement*
Screen ready, side and rear

9

Operator presence switch

9

CAT CONNECT TECHNOLOGY
Slope Indicate
Stable Blade

9
9

9

Cat GRADE with 3D
Product Link, cellular PLE641
Product Link Elite PLE631 –
dual cellular/satellite

9
9

Optional

9
9

9

9

9
9

9

9
9

*Please check with your Cat dealer for availability dates.

(continued on next page)
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D6/D6 XE Standard and Optional Equipment
Standard and Optional Equipment (continued)
Standard and optional equipment may vary. Consult your Cat dealer for details.
Standard
UNDERCARRIAGE
Structurally improved track roller frame
designed to allow conversion between
HD and S1
Undercarriage with 7 or 8 bottom rollers
(configuration dependent)
Undercarriage with 10 bottom rollers
for fine grading applications
Waste undercarriage

9

9
9
HD UC
only
9

Fully guided undercarriage

9
9
9

SystemOne track
Moderate service track shoes
(see chart on page 13)
Extreme service track shoes
(see chart on page 13)
Carrier roller

9

Hydraulically adjustable track

9

Replaceable sprocket rim segments
BLADES
Semi-Universal, ARO mounts

9
9
9
9
9

Semi-Universal, Waste

9

Semi-Universal, LGP Waste

9

Straight blade, LGP with ARO mounts

9

Straight blade, LGP Waste

9

VPAT, ARO mounts

9

VPAT, LGP with ARO mounts

9

Foldable VPAT, LGP with ARO mounts
Angle blade
Caterpillar Performance cutting edges

Ripper ready rear hydraulics
Ripper and winch ready rear hydraulics
Single axis ripper control
Hydraulic automatically reversing,
zero speed capable cooling fan
Electronic Hydraulic lockout switch
ELECTRICAL
Lights – 6 LED
Premium lights – 12 LED for 360 degree
light coverage
Backup alarm

9
EU only
NA only
Dealer only

Optional

9
9
D6
D6 XE

D6

9
9

Dual axis ripper/winch control

Integrated beacon warning light
(does not impact shipping height)
Brushless alternator

Semi-Universal, LGP with ARO mounts

VPAT, LGP (36 in) with ARO mounts

Standard
HYDRAULICS
Load sensing hydraulics –
dozer lift and tilt
Independent steering hydraulics

Partially guided undercarriage
Heavy Duty (HDXL with DuraLink™)

16

Optional

9
9
9
9
9
9
9
9

Brushless alternator, ducted for
high debris applications
Communication radio ready

9

Converter: two 10 Amp, 12V outlets

9

Diagnostic connector

9

Forward warning horn

9

Fuse panel and main power relay
located inside cab

9
(continued on next page)

D6/D6 XE Standard and Optional Equipment
Standard and Optional Equipment (continued)
Standard and optional equipment may vary. Consult your Cat dealer for details.
Standard
SERVICE AND MAINTENANCE
30-minute cab removal
Ecology drains
Ecology drains with high speed oil power
train and engine oil change
Ground level service center with
remote electrical disconnect, access
light, secondary shutdown switch
and hour meter
Fuel tank, 341 L (90 gal)
Fuel tank, 341 L (90 gal), fast fill ready
Wiggins style fast fill nozzle
Mounting provision for grease gun
and fire extinguisher
Perforated radiator doors, louvered
and hinged
Rear access ladder

Optional

9
9
9
9

9
D6 XE

Standard
ATTACHMENTS
Drawbar

D6
9

9
9
9
EU only

Optional

9

High lift multi-shank ripper with
straight or curved shanks
Lightweight rear tow point

9

Striker bar box

9

Counterweights (not recommended
unless using heavier aftermarket blades)
PACCAR PA56 winch, low speed PTO
PACCAR PA85 winch, variable
speed hydraulic
PACCAR PA56 winch, standard
speed PTO
Allied H6H winch, variable
speed hydraulic
Fairlead Assembly; 3-roller, fits PA55,
PA56, and PA85 winches
Retrofit kit (4th roller); fits PA55, PA56,
and PA85 winches

9

9

D6
9
D6 Dealer
only
Dealer only
9
9

Refilling fuel pump
Removable engine enclosures, perforated
and hinged, with under hood work light
Removable engine enclosures, sound
suppressed and hinged, with under hood
work light
S·O·SSM sampling ports

9

Shovel holder

9

Maintenance free equalizer bar

9

Heavy duty sealed quick access
bottom guards*
Standard duty grab handles

Certified ISO 14567 tie off points (3)

9

Heavy duty grab handles

9

Vandalism protection for fluid
compartments and battery box
Dedicated shipping tie downs, rear

9

Open Sweeps guarding

9
9

9

Forestry Sweeps guarding
with full canopy
Hinged rear screen
Hinged side screens

9

Fuel tank guard (with or without fast fill)

9

Guards for premium lights, front and side

9

9
EU only

GUARDING AND SCREENS
Bottom guards

9

Heavy duty sealed bottom guards

Shipping tie downs, front bracket

EU only

BATTERIES, STARTERS, ALTERNATORS AND FLUIDS
150 Amp alternator
9
9

150 Amp ducted alternator
Heavy duty batteries, two maintenancefree 12V (1,400 CCA) (24V system)
Heavy duty, 24V starter

9

Extended Life Engine coolant,
–37° C (–35° F)
Extended Life Arctic engine coolant,
–51° C (–60° F)
Bio hydraulic oil, –37° C (–35° F)

9

Machine seals for high debris
Front and rear striker bars

9

Push Arm
only
Push Arm
only
9

9

9
Dealer only

*Please check with your Cat dealer for availability dates.

9
EU only
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Small Wheel Loaders
Aggregate Handler Arrangements

926M Aggregate Handler

930M Aggregate Handler

938M Aggregate Handler

Cat® C7.1 ACERT™

Cat C7.1 ACERT

Cat C7.1 ACERT

ISO 14396

114 kW (153 hp)

122 kW (164 hp)

140 kW (188 hp)

ISO 14396 (DIN)

114 kW (155 hp)

122 kW (166 hp)

Bucket Capacity

2.5 m (3.3 yd )

2.5-2.7 m (3.3-3.5 yd )

Full Turn Tip Load

7976 kg (17,580 lb)

8876 kg (19,563 lb)

10 647 kg (23,466 lb)

Operating Weight

13 128 kg (28,933 lb)

14 131 kg (31,144 lb)

16 368 kg (36,075 lb)

Engine Model*
Maximum Rated Gross Power:

3

3

*Engine meets U.S. EPA Tier 4 Final/EU Stage IV emission standards.

3

140 kW (190 hp)
3

2.9-3.2 m3 (3.8-4.2 yd3)

Making Your Choice Easy
Application Specific Configuration
Maximize productivity while keeping operating
costs low. Cat Aggregate Handlers are built for
sand and gravel applications to maximize profits.
Efficiently Powerful
Experience Hybrid like, industry leading, fuel
efficiency with an intelligent hydrostatic power train.
For highest production work, a new Performance
Mode will boost the power and hydraulic speed
in all ranges to get the job done even quicker.
Work Made Easy
Move more with Caterpillar’s patented quick
loading Performance Series buckets and optimized
Z-bar linkage. Multi-function work has never been
easier with dedicated pumps and a flow sharing
implement valve.
Enjoy All Day Comfort
Have a seat in the M Series Small Wheel Loader
and enjoy whisper quiet sound levels, all around
visibility and seat mounted joystick controls.
The large spacious cab combined with Caterpillar’s
exclusive hydraulic cylinder dampening make this
the most comfortable seat on your job site.
Customize Your Experience
Modify individual preferences with Caterpillar’s
industry first Power Train Modes. Fine tune
machine performance with adjustments at your
fingertips through the soft touch buttons and
optional secondary display.
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Environmental and customer friendly –
up to 95% recyclable content by weight

The Cat 926M, 930M and 938M Aggregate Handlers set a new standard for productivity,
fuel efficiency and comfort. A high torque, low speed C7.1 ACERT engine works in
concert with an intelligent hystat power train to deliver fuel efficiency as standard.
The optimized Z-bar loader linkage combined with long wear life Performance Series
buckets delivers improved payloads and bucket longevity. Extremely low sound levels,
large spacious cab and intuitive controls keep you working comfortably all day and even
all night! Experience the new industry benchmark.
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Application Specific Configuration
Maximize performance and productivity while
minimizing operating costs.

Increased Payload
Additional counterweight improves stability without reducing
ground clearance or departure angle to maximize performance.

Long Life Sand and Gravel Buckets
Performance Series Buckets deliver higher fill factors and
better material retention for significant productivity and fuel
efficiency improvements. The buckets feature a long floor,
open throat, curved side bars and additional serviceable wear
plates including corner guards.

Protect your Power Train
Increase your fording depths with optional elevated breathers.
Remote mounted high on the machine for the front and rear
axles and hydrostatic gear box. Allows settling pond clean out
without contamination.
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Customize Your Experience
Make it yours.
Work as one with your machine by customizing the controls.

Flexible Power Train
A smooth, stepless electronically controlled hydrostatic
transmission provides adjustable power to the ground with
excellent groundspeed control and customizable feel.
• Select your Power Train Mode:
– Torque Converter (TC) for smooth rollout.
– Hystat for aggressive engine braking.
– Default mode which blends the best of Hystat and
Torque Converter characteristics.
• Reduce tire wear using Rimpull control which enables you
to match available tractive power to underfoot conditions.
• Set Directional Shift Response, soft and smooth for material
handling applications or sharp for aggressive operation.

Adjustable Electro Hydraulic Controls
Easily customize the hydraulic performance through secondary
display to optimize your efficiency.
• Optimize hydraulic modulation with Fine Mode control when
working with forks.
• Quicker hydraulic response for fine grading at speed and
quick functions through Lift and Tilt response settings.
• Fully adjustable ride control activation speed along with
3rd function auxiliary flow for powering a broom.

Operator Profiles and Coded Start
• The M Series Wheel Loaders remember your personal settings
with unique operator codes to make this machine truly yours
and keep it secure on the job site.
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Efficiently Powerful
Experience hybrid like fuel efficiency
with more power when you need it.

Intelligent Power Management
The Caterpillar exclusive Intelligent Power Management system monitors operator input and power availability to keep the machine
working at peak efficiency.

Power on Demand
A choice of Power Modes allows you to choose between maximum fuel efficiency or boosted power along with increased hydraulic
speed to get your job done faster.

Standard Power Mode
• Saves up to 10% fuel while running at an efficient 1,600 rpm.
• Recommended for load and carry to maximize fuel efficiency.
• Power-by-range logic increases power in speed Range 4 automatically
to maximize travel speed and grade climbing performance.
• Reduces cab sound levels down to a whisper quiet 64 dB(A) typical.

Performance Power Mode
• Enabled at the push of a button (HP+)
• Boosts engine power by up to 10% in all speed ranges.
• Boosts engine speed by over 12%.
• Increases hydraulic cycle times and productivity.
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Six Cylinders of Efficient Power
The Cat C7.1 ACERT engine provides cleaner, quieter operation while delivering superior performance and durability through a high
torque, low speed design. The engine meets Tier 4 Final and Stage IV emission standards with a Clean Emissions Module that is
designed to manage itself so you can concentrate on your work.
• No downtime for regeneration with a passive low
temperature system that keeps you on the job.
• Fit for Life Diesel Particulate Filter that is designed
to exceed the engine overhaul life.
• Extended fluid fill intervals with minimal use of
Diesel Exhaust Fluid (DEF) with up to four fuel tank
fills per DEF fill.
• Configurable auto idle shut down based on time
and ambient temperature to further reduce fuel burn
and keep operating costs low.
• Spark arrester performance as standard – Meets the
performance requirements of EN 1834-1.2000
(section 6.4.2 Visual Test).

Power to the Ground
Lock up and go with fully locking front differential axles that can be engaged on the
move at full torque with the pull of a trigger on the seat mounted joystick. Maximize your
traction with optional Limited Slip Differential on the rear axle to keep you climbing.
Independent service brakes on front and rear axles provide robust stopping performance
while a push button electronic park brake allows you to safely secure the machine
with ease.
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Work Made Easy
Getting the job done.

Optimized Z-bar Linkage
The Caterpillar patented and optimized Z-bar linkage
combines the digging efficiency of a traditional Z-bar
with integrated tool carrier capabilities for great
performance and versatility.
• Perfect Parallelism functionality available in
Fork Mode gives truly predictable performance
while high tilt forces throughout the working range
help you safely and confidently handle loads with
precise control.
• Visibility to bucket corners and fork tips at ground
level remain excellent while sight lines at maximum
lift are improved with a Generation II lift arm design.
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Quick Loading, Performance Series Buckets
Performance Series Sand and Gravel Buckets deliver up to 10% higher fill factors and better material retention for significant
productivity and fuel efficiency improvements. The buckets feature a longer floor to take a bigger bite of the pile, an open throat
to heap higher and curved side bars to help with material retention. Wear plates on the sides and bottom maximize bucket life
in abrasive aggregate rehandling applications.

Smooth and Predictable Multi-Function Performance
M Series machines feature an electro-hydraulic control system
that is governed by the Intelligent Power Management system
for peak efficiency. The load-sensing, variable flow system
senses work demand and adjusts flow and pressure to match
the operators request.
• Multi-Function without compromise through Caterpillar’s
exclusive dedicated hydraulic systems featuring three pumps.
– 1st pump for Intelligent Hydrostatic drive
– 2nd pump for implements
– 3rd pump for steering system
Drive, lift and steer simultaneously with smooth, predictable control.
The M Series simply does what you ask it to.
• Programmable in-cab kick-outs are easy to set on the go for tilt,
lower and lift. This feature is ideal for applications where the work
cycle is repeatable allowing you to quickly return to programmed
set points maximizing cutting edge life.
• Fine tune hydro-mechanical performance with fully adjustable
3rd function flow through the secondary display (when equipped)
for a perfect marriage between machine and attachments.
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Enjoy All Day Comfort
Best seat on the job site.

Have a Seat and Experience:
• Seat-mounted controls featuring a low effort joystick for lift and tilt functions along
with integrated Forward/Neutral/Reverse switch, differential lock trigger and
optional third and fourth auxiliary functions.
• Superior all around visibility with single piece front windshield, new parabolic
external mirrors, redesigned Generation II linkage and clean hydraulic lines routing.
• Automatic climate control with heated rear glass and external mirrors for a
quick defrost.
• Fully adjustable controls including steering column, joystick and seat suspension.
• Information at a glance with large primary LCD display and full color
secondary display.
• An extra eye on the job site with rear view camera and optional integrated
rear object detection.
• A heated and cooled seat option for added comfort in a wide range of climates.
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An easy day at work with:
• A spacious, safe, quiet operator environment featuring ergonomic
controls, seat belt notification and optional Bluetooth radio with
integrated microphone plus an auxiliary port.
• Easy access to vital machine parameters with the optional
secondary display, working in conjunction with the standard soft
touch panel to allow real time adjustments to machine features
and an integrated help button with over 25 languages.
• Comfortable soft stops at cylinder end stroke conditions and
programmable kickout points with Caterpillar’s exclusive electrohydraulic cylinder snubbing.
• An even smoother ride with optional Ride Control when working
unloaded and loaded with excellent material retention.
• Early starts and late finishes are made easier with optional LED
lighting package that includes engine compartment lighting to
illuminate the way for checking oil, and coolant level along with
refueling the machine in dark conditions.
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Configured for Success
Ready to work for you.
The Way You Want It
A complete range of optional equipment and work tools give you the versatility to configure an Aggregate Handler to be successful
in your business. Get with your Cat dealer to configure yours.

Guards:
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1)
2)
3)
4)
5)

11
7

8

9

Lights
Drive shaft
Side power train
Lower power train
Crank case

Debris Packages:

1
12

6)
7)
8)
9)

Elevated breathers: axles and gear box
Reversing fan
Sealed alternator
Turbine precleaner

Operator Environment:
10) Seat, deluxe or premium
11) Quick steer
13) Deluxe cab (with display)
1

6

5

4

24

25

3

Work Tools

2

12) Full range of tools

13

Other Options:

14
22

23
15

21

12

20

19

18

17

16

14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)

Autolube
Coupler: Fusion™ and ISO
Auxiliary hydraulics: 3rd and 4th
Windshield washing platform
Ride Control
Fenders: extended and full coverage
Aggregate weight set
Cold start package
Rear object detection
Blue Angel certification
Beacon
LED auxiliary lights

Service
Schedule your downtime to maximize your up time.
Get up and running quickly with ground level, daily service access and optional engine compartment lighting. Three large service doors
can be opened and closed in any order to give full access to filters and service points. Extended service intervals on hydraulic and
power train filters reduce service time and maximize uptime. Additional service features include:
• Product Link™ PRO standard with three year subscription
to VisionLink®.
• Maintenance reminders through secondary display
at scheduled intervals.
• Fit for Life Diesel Particulate Filter that is designed to exceed
the engine overhaul life.
• Quick fuel filter service with Caterpillar’s exclusive electric
fuel priming pump.
• Jump start studs as standard equipment.
• Extended cleanouts with single plane cooling system and wide
spaced 6 fins per inch coolers as standard.
• Integrated Autolube (optional) with adjustable greasing
frequency.

Customer Support
Unmatched service makes the difference.

Renowned Cat Dealer Support
Rely on your Cat dealer to help you every step of the
way with new or used machine sales, rental or rebuild
options to meet your business needs.
Maximize your machine uptime with unsurpassed
worldwide parts availability, trained technicians and
customer support agreements.
Let us earn your business. Experience an M Series
Small Wheel Loader and join the Caterpillar family.
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Small Wheel Loaders Aggregate Handler Specifications
Engine
Cat C7.1 ACERT

926M

Power Mode

930M

938M

Performance Standard Performance Standard Performance Standard
(HP+)
(HP+)
(HP+)
Range 1-4
Range 1-3*
Range 1-4
Range 1-3*
Range 1-4
Range 1-3*

Maximum Rated Gross Power
Maximum Engine Speed
ISO 14396
ISO 14396 (DIN)
Rated Net Power
SAE J1349 at Minimum Fan Speed
ISO 9249 (1977)/EEC 80/1269 at Minimum Fan Speed
ISO 9249 (DIN) at Minimum Fan Speed
Maximum Gross Torque
ISO 14396
Maximum Net Torque
SAE J1349
ISO 9249 (1977)/EEC 80/1269
Displacement
Bore
Stroke

kW
hp
1,800 rpm
114 153
114 155
1,800 rpm
110 148
111 149
111 151

kW
hp
1,600 rpm
109 146
109 148
1,600 rpm
105 141
106 142
106 144

kW
hp
1,800 rpm
122 164
122 166
1,800 rpm
117 157
119 160
119 162

kW
hp
1,600 rpm
119 160
119 162
1,600 rpm
115 154
116 156
116 158

kW
hp
1,800 rpm
140 188
140 190
1,800 rpm
136 182
137 184
137 186

kW
hp
1,600 rpm
129 173
129 175
1,600 rpm
125 168
126 169
126 171

N·m
721

N·m
721

N·m
804

N·m
804

N·m
879

N·m
879

lbf-ft
531

694 511
702 517
7.01 L
105 mm
135 mm

lbf-ft
531

694 511
702 517
427 in3
4 in
5 in

lbf-ft
592

768 566
776 572
7.01 L
105 mm
135 mm

lbf-ft
592

768 566
776 572
427 in3
4 in
5 in

lbf-ft
648

843 621
852 628
7.01 L
105 mm
135 mm

lbf-ft
648

843 621
852 628
427 in3
4 in
5 in

* Range 4 power and torque is equal to Performance Mode with Caterpillar Power by Range technology.
• Net power ratings are tested at the reference conditions for the specified standard and denote power available at the flywheel when the engine
is equipped with alternator, air cleaner, emission components and fan at specified speed.
• No derating required up to 3000 m (10,000 ft) altitude. Auto derate protects hydraulic and transmission systems.
• The Cat C7.1 ACERT engine meets Tier 4 Final/Stage IV emission standards.
• Spark arrester performance as standard – Meets the performance requirements of EN 1834-1.2000 (section 6.4.2 Visual Test).

Engine Torque
926M

930M

hp kW

N∙m lbf-ft

938M

hp kW

N∙m lbf-ft

900

160

800

120

700
120
80

600
160

500

800

120

700
120
80

600
400

80

600

800

1000

1200

1400

1600

1800

600
160

500

800

120

700
120
80

400

Power
Torque

40
400

N∙m lbf-ft

300

600

800

1000

1200

1400

1600

1800

500

400
500
Power
Torque

40
400

40

600

600

80

500

Power
Torque

40

kW

900

600

80

500

40

hp

900

300

400

40
600

800

1000

1200

1400

1600

300

1800

Cab
• ROPS: ISO 3471: 2008, FOPS: ISO 3449: 2005 LEVEL II
• Declared Sound Levels
– Operator Sound Pressure Level (ISO 6396:2008): 68 dB(A)*
– Exterior Sound Power Level (ISO 6395:2008): 101 dB(A)*
* Measurements were conducted at 70% of maximum engine cooling fan speed.
Sound level may vary at different engine cooling fan speeds. The cab was properly
installed and maintained. The measurements were conducted with the cab doors and
the cab windows closed.
– The Blue Angel environmental label is an optional attachment for Europe only.
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Small Wheel Loaders Aggregate Handler Specifications
Loader Hydraulic System
• Implement system uses a dedicated load sensing variable displacement pump
with dual double acting lift cylinders and a single double acting tilt cylinder.
• Flow values listed are for a machine running in Performance Power Mode (1,800 rpm)
* 3rd function flow is fully adjustable from 20% to 100% of maximum flow through the
secondary display when equipped.

Maximum Flow – Implement Pump
3rd Function Maximum Flow*
Maximum Working Pressure – Implement Pump
Relief Pressure – Tilt Cylinder
3rd Function Maximum Working Pressure
3rd Function Relief Pressure
Lift Cylinder: Double Acting
Bore Diameter
Rod Diameter
Stroke
Tilt Cylinder: Double Acting
Bore Diameter
Rod Diameter
Stroke
Cycle Times: Performance (HP+) at 1,800 rpm/
Standard Power Mode at 1,600 rpm
Raise (Ground Level to Maximum Lift)
Dump (at Maximum Lift Height)
Float Down (Maximum Lift to Ground Level)
Total Cycle Time

926M
150 L/min
150 L/min
26 000 kPa
28 000 kPa
26 000 kPa
28 000 kPa

40 gal/min
40 gal/min
3,771 psi
4,061 psi
3,771 psi
4,061 psi

930M
190 L/min
190 L/min
25 000 kPa
28 000 kPa
25 000 kPa
28 000 kPa

50 gal/min
50 gal/min
3,626 psi
4,061 psi
3,626 psi
4,061 psi

938M
190 L/min
190 L/min
28 000 kPa
30 000 kPa
28 000 kPa
30 000 kPa

50 gal/min
50 gal/min
4,061 psi
4,351 psi
4,061 psi
4,351 psi

110 mm
60 mm
728 mm

4.3 in
2.4 in
28.7 in

120 mm
65 mm
728 mm

4.7 in
2.6 in
28.7 in

120 mm
65 mm
789 mm

4.7 in
2.6 in
31.1 in

130 mm
70 mm
555 mm

5.1 in
2.8 in
21.9 in

150 mm
90 mm
555 mm

5.9 in
3.5 in
21.9 in

150 mm
90 mm
555 mm

5.9 in
3.5 in
21.9 in

5.5/6.2 seconds
1.5/1.7 seconds
2.6/2.6 seconds
9.6/10.5 seconds

5.1/5.7 seconds
1.5/1.7 seconds
2.7/2.7 seconds
9.3/10.1 seconds

5.5/6.2 seconds
1.5/1.7 seconds
2.7/2.7 seconds
9.7/10.6 seconds

Steering
• Steering system uses a dedicated load sensing variable displacement pump with dual
double acting cylinders.
• Flow values listed are for a machine running in Performance Power Mode (1,800 rpm).
926M
Steering Cylinder: Double Acting
Bore Diameter
Rod Diameter
Stroke
Maximum Flow – Steering Pump
Maximum Working Pressure – Steering Pump
Maximum Steering Torque
0° (Straight Machine)
40° (Full Turn)
Steering Cycle Times (Full Left to Full Right)
Minimum RPM: Pump Flow Limited
Maximum RPM: 90 rpm Steering Wheel Speed

70 mm
40 mm
438 mm
130 L/min
24 130 kPa

930M
2.8 in
1.6 in
17.2 in
34 gal/min
3,500 psi

70 mm
40 mm
438 mm
130 L/min
24 130 kPa

938M
2.8 in
1.6 in
17.2 in
34 gal/min
3,500 psi

80 mm
50 mm
399 mm
130 L/min
24 130 kPa

3.1 in
2 in
15.7 in
34 gal/min
3,500 psi

50 375 N·m 37,155 lbf-ft
37 620 N·m 27,747 lbf-ft

50 375 N·m 37,155 lbf-ft
37 620 N·m 27,747 lbf-ft

57 630 N·m 42,506 lbf-ft
42 570 N·m 31,398 lbf-ft

2.8 seconds
2.4 seconds

2.8 seconds
2.4 seconds

3.1 seconds
2.3 seconds
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Small Wheel Loaders Aggregate Handler Specifications
Transmission
* Creeper control allows maximum speed range adjustability from 1 km/h (0.6 mph)
to 13 km/h (8 mph) in Range 1 through the secondary display when equipped.
Factory default is 7 km/h (4.4 mph).

926M
Forward and Reverse
Range 1*
Range 2
Range 3
Range 4

930M

938M

1-13 km/h
13 km/h
27 km/h
40 km/h

0.6-8 mph
8 mph
17 mph
25 mph

1-13 km/h
13 km/h
27 km/h
40 km/h

0.6-8 mph
8 mph
17 mph
25 mph

1-13 km/h
13 km/h
27 km/h
40 km/h

0.6-8 mph
8 mph
17 mph
25 mph

926M
195 L
19 L
30 L
20 L
8.5 L

51.5 gal
5.0 gal
7.9 gal
5.3 gal
2.2 gal

930M
195 L
19 L
30 L
20 L
8.5 L

51.5 gal
5.0 gal
7.9 gal
5.3 gal
2.2 gal

938M
195 L
19 L
32 L
20 L
11 L

51.5 gal
5.0 gal
8.5 gal
5.3 gal
2.9 gal

21 L
21 L
160 L
90 L

5.5 gal
5.5 gal
42.3 gal
23.8 gal

26 L
25 L
165 L
90 L

6.9 gal
6.6 gal
43.6 gal
23.8 gal

35 L
35 L
170 L
90 L

9.2 gal
9.2 gal
44.9 gal
23.8 gal

Service Refill Capacities
Fuel Tank
Diesel Exhaust Fluid (DEF) Tank
Cooling System
Engine Crankcase
Transmission (Gear Box)
Axles
Front
Rear
Hydraulic System (Including Tank)
Hydraulic Tank

Power Train
• Power train is governed by the Caterpillar exclusive Intelligent Power Management
system to deliver peak performance and efficiency.
• Offset rims available to meet European roading requirements.
**Differential front locking axle can be engaged on the go at full torque to 10 km/h
(6.2 mph) on the 926M/930M and up to 20 km/h (12.4 mph) on the 938M.

Front Axle
Traction Aid**
Rear Axle
Oscillation Angle by Tire Size
17.5 R25
20.5 R25, 550/65, 600/65, 650/65
23.5 R25
Traction Aid (optional)
Brakes
Service
Park
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926M
Fixed
Locking differential
(standard)
Oscillating

930M
Fixed
Locking differential
(standard)
Oscillating

938M
Fixed
Locking differential
(standard)
Oscillating

± 13.5 degrees
± 10.5 degrees
—
Limited slip differential

—
± 10.5 degrees
—
Limited slip differential

—
± 10.5 degrees
± 7 degrees
Limited slip differential

Inboard wet disc
Spring applied
hydraulically released

Inboard wet disc
Spring applied
hydraulically released

Outboard wet disc
Spring applied
hydraulically released

Small Wheel Loaders Aggregate Handler Specifications
Dimensions with Bucket
All dimensions are approximate. Dimensions will vary with bucket, and tire choice. Refer to Operating Specifications with Buckets.
23

17

19
21

13
24

12
11

10

2
14

22
1

9

27

25
16

26

4

15

3

6

7

18
20

8
5

Standard Lift

*Vary with bucket.
**Vary with tire.

926M

930M

938M

** 1 Height: Ground to Cab
** 2 Height: Ground to Beacon

3340 mm

10'11"

3340 mm

10'11"

3340 mm

10'11"

3707 mm

12'1"

3707 mm

12'1"

3707 mm

12'1"

** 3 Height: Ground Axle Center
** 4 Height: Ground Clearance

685 mm

2'2"

685 mm

2'2"

685 mm

2'2"

* 5 Length: Overall
6 Length: Rear Axle to Bumper
7 Length: Hitch to Front Axle
8 Length: Wheel Base

397 mm

1'3"

397 mm

1'3"

386 mm

1'3"

7544 mm

24'9"

7613 mm

24'11"

7715 mm

25'3"

1986 mm

6'6"

1993 mm

6'6"

1968 mm

6'5"

1500 mm

4'11"

1500 mm

4'11"

1525 mm

5'0"

3000 mm

9'10"

3000 mm

9'10"

3050 mm

10'0"

* 9 Clearance: Bucket at 45°
** 10 Clearance: Load Over Height

2807 mm

9'2"

2761 mm

9'0"

2786 mm

9'1"

3330 mm

10'11"

3331 mm

10'11"

3354 mm

11'0"

** 11 Clearance: Level Bucket
** 12 Height: Bucket Pin

3580 mm

11'8"

3580 mm

11'8"

3642 mm

11'11"
13'0"

** 13 Height: Overall
* 14 Reach: Bucket at 45°
15 Carry Height: Bucket Pin
** 16 Dig Depth
17 Width: Bucket

3907 mm

12'9"

3907 mm

12'9"

3969 mm

5180 mm

16'11"

5239 mm

17'2"

5411 mm

17'9"

1070 mm

3'6"

1109 mm

3'7"

1178 mm

3'10"
1'6"

458 mm

1'6"

458 mm

1'6"

467 mm

100 mm

4"

100 mm

4"

100 mm

4"

2750 mm

9'0"

2750 mm

9'0"

2750 mm

9'0"

18 Width: Tread Center
19 Turning Radius: Over Bucket

1930 mm

6'3"

1930 mm

6'3"

2083 mm

6'10"

6042 mm

19'9"

6060 mm

19'10"

6150 mm

20'2"

20 Width: Over Tires
21 Turning Radius: Outside of Tires

2540 mm

8'4"

2540 mm

8'4"

2693 mm

8'10"

5402 mm

17'8"

5402 mm

17'8"

5546 mm

18'2"

22 Turning Radius: Inside of Tires
23 Rack Angle at Full Lift

2851 mm

9'4"

2851 mm

9'4"

2843 mm

9'3"

24 Dump Angle at Full Lift
25 Rack Angle at Carry
26 Departure Angle
27 Articulation Angle
Operating Weight

13 128 kg

54°

54°

48°

48°

48°

45°

45°

45°

33°

33°

33°

40°

40°

40°

28,933 lb

14 131 kg

54°

31,144 lb

16 368 kg

36,075 lb
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Bucket Specifications
Operating Specifications with Buckets
Pin On
Aggregate Handler
926M
Capacity – Rated
Capacity – Rated at 110% Fill Factor
17 Width: Bucket
Nominal Material Density,
110% Fill Factor
9 Clearance: Full Lift, 45° Dump
14 Reach: Full Lift, 45° Dump
Reach: 2130 mm (7'0") Clearance,
45° Dump
Reach: Level Arm, Level Bucket
16 Dig Depth
5 Length: Overall
13 Height: Overall
19 Turning Radius Bucket at Carry
Tipping Load – Straight, ISO 14397-1*
Tipping Load – Straight, Rigid Tire**
Tipping Load – Full Turn, ISO 14397-1*
Tipping Load – Full Turn, Rigid Tire**
Breakout Force
Operating Weight

m3
yd3
m3
yd3
mm
ft/in
kg/m3
lb/yd3
mm
ft/in
mm
ft/in
mm
ft/in
mm
ft/in
mm
in
mm
ft/in
mm
ft/in
mm
ft/in
kg
lb
kg
lb
kg
lb
kg
lb
kg
lb
kg
lb

2.5
3.3
2.8
3.6
2750
9'0"
1450
2442
2807
9'2"
1070
3'6"
1573
5'1"
2413
7'11"
100
4"
7544
24'9"
5180
16'11"
6042
19'9"
9318
20,537
9706
21,392
7976
17,580
8486
18,702
9331
20,565
13 128
28,933

930M
2.5
3.3
2.8
3.6
2750
9'0"
1638
2757
2807
9'2"
1070
3'6"
1573
5'1"
2413
7'11"
100
4"
7551
24'9"
5180
16'11"
6042
19'9"
10 567
23,290
11 008
24,261
9008
19,853
9583
21,121
12 101
26,669
14 040
30,944

938M
2.7
3.5
3.0
3.9
2750
9'0"
1494
2508
2761
9'0"
1109
3'7"
1587
5'2"
2475
8'1"
100
4"
7613
24'11"
5239
17'2"
6060
19'10"
10 427
22,981
10 861
23,938
8876
19,563
9443
20,811
11 430
25,192
14 131
31,144

2.9
3.8
3.2
4.2
2750
9'0"
1670
2796
2822
9'3"
1146
3'9"
1652
5'5"
2514
8'2"
100
4"
7666
25'1"
5301
17'4"
6136
20'1"
12 536
27,630
13 059
28,781
10 658
23,489
11 338
24,988
13 028
28,712
16 339
36,010

3.2
4.2
3.5
4.6
2750
9'0"
1512
2551
2786
9'1"
1178
3'10"
1664
5'5"
2563
8'4"
100
4"
7715
25'3"
5411
17'9"
6150
20'2"
12 527
27,610
13 049
28,760
10 647
23,466
11 327
24,964
12 521
27,595
16 368
36,075

*Full compliance to ISO 14397-1 (2007) Section 1 thru 6, which requires 2% verification between calculation and testing.
**Compliance to ISO 14397-1 (2007) Section 1 thru 5.
Note: Dimensions listed are for machines configured with sand and gravel buckets, bolt-on cutting edges, maximum counterweight, 80 kg
(176 lb) operator, and Michelin 20.5 R25 (L-3) XHA2 tires at a pressure of 4.14 bar (60 psi) in the front tires and 2.76 bar (40 psi)
in the rear tires.
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Bucket Specifications
926M Operating Specifications with Buckets
Fusion
Aggregate Handler
926M
Capacity – Rated
Capacity – Rated at 110% Fill Factor
17 Width: Bucket
Nominal Material Density,
110% Fill Factor
9 Clearance: Full Lift, 45° Dump
14 Reach: Full Lift, 45° Dump
Reach: 2130 mm (7'0") Clearance,
45° Dump
Reach: Level Arm, Level Bucket
16 Dig Depth
5 Length: Overall
13 Height: Overall
19 Turning Radius, Bucket at Carry
Tipping Load – Straight, ISO 14397-1*
Tipping Load – Straight, Rigid Tire**
Tipping Load – Full Turn, ISO 14397-1*
Tipping Load – Full Turn, Rigid Tire**
Breakout Force
Operating Weight

m3
yd3
m3
yd3
mm
ft/in
kg/m3
lb/yd3
mm
ft/in
mm
ft/in
mm
ft/in
mm
ft/in
mm
in
mm
ft/in
mm
ft/in
mm
ft/in
kg
lb
kg
lb
kg
lb
kg
lb
kg
lb
kg
lb

2.5
3.3
2.8
3.6
2747
9'0"
1343
2261
2779
9'1"
1102
3'7"
1590
5'2"
2455
8'0"
100
4"
7586
24'10"
5205
17'0"
6054
19'10"
8696
19,165
9058
19,964
7387
16,279
7858
17,319
8821
19,440
13 642
30,066

930M
2.5
3.3
2.8
3.6
2747
9'0"
1527
2572
2779
9'1"
1102
3'7"
1590
5'2"
2455
8'0"
100
4"
7593
24'10"
5205
17'0"
6054
19'10"
9924
21,873
10 338
22,784
8401
18,515
8937
19,697
11 496
25,336
14 554
32,077

938M
2.7
3.5
3.0
3.9
2747
9'0"
1405
2358
2733
8'11"
1140
3'8"
1603
5'3"
2517
8'3"
100
4"
7655
25'1"
5264
17'3"
6072
19'11"
9866
21,745
10 277
22,651
8344
18,390
8877
19,564
10 890
24,000
14 602
32,183

2.9
3.8
3.2
4.2
2747
9'0"
1567
2623
2751
9'0"
1216
3'11"
1684
5'6"
2614
8'6"
101
4"
7767
25'5"
5379
17'7"
6166
20'2"
11 835
26,084
12 328
27,171
9996
22,031
10 634
23,438
11 863
26,145
16 902
37,252

3.2
4.2
3.5
4.6
2747
9'0"
1418
2392
2752
9'0"
1215
3'11"
1684
5'6"
2614
8'6"
100
4"
7766
25'5"
5441
17'10"
6166
20'2"
11 824
26,059
12 316
27,145
9984
22,004
10 621
23,408
11 849
26,116
16 932
37,319

*Full compliance to ISO 14397-1 (2007) Section 1 thru 6, which requires 2% verification between calculation and testing.
**Compliance to ISO 14397-1 (2007) Section 1 thru 5.
Note: Dimensions listed are for machines configured with sand and gravel buckets, bolt-on cutting edges, maximum counterweight, 80 kg
(176 lb) operator, and Michelin 20.5 R25 (L-3) XHA2 tires at a pressure of 4.14 bar (60 psi) in the front tires and 2.76 bar (40 psi)
in the rear tires.
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Bucket Selection Tables

yd3

1975

2050

(3,202)

(3,328)

(3,454)

yd

3

Aggregate

Aggregate

Aggregate

115%

kg/m3
lb/yd3

100%

1300
(2,191)

110%

105%

105%

100%

100%

1375
(2,317)

1450
(2,443)

1525
(2,570)

110%

115%

115%

115%

110%

110%

105%

115%

110%

105%

100%

1600
(2,696)

1675
(2,822)

105%

1750
(2,949)

1825
(3,075)

1900
(3,202)

1975
(3,328)

2050
(3,454)

100%

100%

105%

100%

1300

1375

1450

1525

1600

1675

1750

1825

1900

1975

2050

lb/yd3

(2,191)

(2,317)

(2,443)

(2,570)

(2,696)

(2,822)

(2,949)

(3,075)

(3,202)

(3,328)

(3,454)

2.9
(3.8)

kg/m3

weight
Aggregate

3.2
(4.2)

Counter-

Aggregate

2.9
(3.8)

yd

3

2.5
(3.3)

Counterweight

2.7
(3.5)

Pin On

t
1900

(3,075)

2.5
(3.3)

Fusion

, We

1825

(2,949)

Aggregate

m3

d an
d Gr
avel

1750

(2,822)

115%

Aggregate

Aggregate

115%

115%

110%

115%

115%

110%

105%

105%

110%

100%

110%

105%

100%

105%

100%

Tip Load
Full Turn*

110% Sa
n

1675

(2,696)

3.2
(4.2)

Pin On

110% Gra
vel,
P itr
110% Sa
nd, W un
ater
Fille
d

1600

(2,570)

Aggregate

Fusion

t

1525

(2,443)

2.5
(3.3)

1450

(2,317)

Pin On

1375

(2,191)

2.5
(3.3)

1300

lb/yd3

Fusion

kg/m3

weight

2.7
(3.5)

930M
938M

Counter-

Aggregate

m3

926M

m3

Fill Factor %

110% Sa
nd, W
e

105% Sa
n

Material Type

105% Ma
son

d, D
ry an
d Lo

ose

S an
d
110% Co
ncre
te S
105% Pe
and
a Gr
a
vel
115% Bu
nker
S an
d
105% Sa
nd a
105% 1" C nd Clay,
Loo
rus
105% #57 hed Con se
cret
S ton
e
e
105% 3/4
" S to
ne
110% Sa
nd a
nd G
rave
l, Dr
y
110% Sa
nd, D
amp

Sand and Gravel Bucket Selection – Standard Lift

kg

lb

7976

(17,585)

7387

(16,285)

kg

lb

9008

(19,859)

8876

(19,568)

8401

(18,521)

8344

(18,395)

kg

lb

10 658 (23,495)

10 647 (23,473)

100%

9996

(22,038)

9984

(22,010)

Material density, fill factor, and counterweight options are key variables when choosing the appropriate bucket size. The long floor and open
throat design of the Performance Series Buckets along with the aggressive rack angles of the optimized linkage will demonstrate fill factors
greater than 100% ISO rated. Refer to the expected fill factor % per material type at the top of the table and find a matching counterweight
and fill factor along the side for proper bucket sizing.
*Full compliance to ISO 14397-1 (2007) Section 1 thru 6, which requires 2% verification between calculation and testing.
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Operating Specifications
Operating Specifications with Forks

7

2

Pallet Fork

Construction Fork

12

12

6

10
11

9
1

4

13

11

8

13

5

3

Pallet Fork – Fusion
926M
1 Fork Tine Length
2 Load Center
3 Length: Overall
4 Reach: Ground

930M

mm
1524

ft/in
5'0"

930M
mm
1524

ft/in
5'0"

938M

mm
1220

ft/in
4'0"

mm
1220

610

2'0"

610

2'0"

610

2'0"

762

2'6"

762

2'6"

762

2'6"

7875 25'10" 7882 25'10" 7942

26'0"

8298

27'2"

8305

27'2"

8366

27'5"

mm
1524

ft/in
5'0"

926

3'0"

926

3'0"

961

3'1"

1045

3'5"

1045

3'5"

1081

3'6"

47

1.9"

47

1.9"

44

1.7"

120

4.7"

120

4.7"

119

4.7"

1569

5'1"

1569

5'1"

1617

5'3"

1627

5'4"

1627

5'4"

1675

5'5"

2'6"

814

2'8"

825

2'8"

825

2'8"

872

2'10"

5'10"

1830

6'0"

1729

5'8"

1729

5'8"

1766

5'9"
12'1"

767

2'6"

767

1792

5'10"

1792

Tipping Load – Straight, ISO 14397-1*
Tipping Load – Full Turn, ISO 14397-1*
Operating Weight
Rated Load (% of Full Turn Tip):
50% of Tip: SAE J1197**

ft/in
4'0"

926M

ft/in
4'0"

7 Reach: Full Lift
8 Clearance: Level Arm

12 Carriage Width
13 Maximum Fork Spacing

938M

mm
1220

5 Dig Depth
6 Reach: Level Arm

9 Clearance: Full Lift
10 Height: Overall
11 Minimum Fork Spacing

Construction Fork – Fusion

3693

12'1"

3693

12'1"

3758

12'3"

3630 11'10" 3630 11'10" 3693

4676

15'4"

4676

15'4"

4740

15'6"

4935

16'2"

4935

16'2"

0

0'0"

300

0'11"

300

0'11"

300

0'11"

300

0'11"

300

0'11"

300

0'11"

1566

5'1"

1566

5'1"

1566

5'1"

2498

8'2"

2498

8'2"

2498

8'2"

1550

5'1"

1550

5'1"

1550

5'1"

2375

7'9"

2375

7'9"

2375

7'9"

kg
lb
kg
lb
kg
lb
kg
lb
kg
lb
kg
lb
7074 15,590 8006 17,645 9578 21,109 6345 13,984 7215 15,902 8688 19,149
6069 13,376 6839 15,073 8162 17,989 5413 11,930 6132 13,514 7372 16,246
12 991 28,632 13 903 30,643 16 165 35,628 13 326 29,369 14 238 31,380 16 500 36,365
3035

6,688

3420

7,536

4081

8,994

2707

60% of Tip: Rough Terrain EN474-3**

3641

8,025

4104

9,044

4897 10,793 3248

80% of Tip: Firm and Level EN474-3**

4855 10,700 5471 12,059 6530 14,391 4331

5,965

3066

6,757

3686

8,123

7,158

3679

8,108

4423

9,748

9,544

4905 10,811 5897 12,997

*Full compliance to ISO 14397-1 (2007) Section 1 thru 6, which requires 2% verification between calculation and testing.
**Full compliance to EN474-3 and SAE J1197.
Note: Dimensions listed are for a machine configured with Fusion work tools, maximum counterweight, 80 kg (176 lb) operator,
and Michelin 20.5 R25 (L-3) XHA2 tires.
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Supplemental Specifications
Optional Equipment
926M

930M

Tipping Load –
Full Turn with
2.5 m3 (3.3 yd3)
Pin On Bucket

Operating
Weight

938M

Tipping Load –
Full Turn with
2.7 m3 (3.5 yd3)
Pin On Bucket

Operating
Weight

Tipping Load –
Full Turn with
2.9 m3 (3.8 yd3)
Pin On Bucket

Operating
Weight

Change with Options Removed:
Heavy Counterweight
Aggregate Counterweight
Guard, Power Train Lower
Guard, Driveshaft
Guard, Crankcase
Ride Control
Guard, Power Train Side

kg
N/A
–298
–77
–44
–11
–49
–11

lb
N/A
–657
–169
–96
–24
–107
–24

kg
N/A
–421
–70
–12
–14
–26
–9

lb
N/A
–928
–154
–26
–31
–59
–20

kg
–320
–298
–77
–44
–11
–49
–11

lb
–705
–657
–169
–96
–24
–107
–24

kg
–504
–419
–70
–12
–14
–26
–9

lb
–1,110
–924
–153
–26
–31
–58
–20

kg
–320
–298*
–68
–45
–11
–49
–11

lb
–705
–657*
–150
–100
–24
–107
–24

kg
–499
–410*
–61
–12
–14
–27
–9

lb
–1,098
–904*
–134
–26
–31
–59
–20

Change with Options Added:
Secondary Steer
Roading Fenders
Cold Start Package

+69
+18
+54

+152
+39
+119

+74
+24
+75

+163
+52
N/A

+69
+18
+54

+152
+39
+119

+73
+24
+75

+160
+52
+165

+69
+18
+54

+152
+39
+119

+73
+24
+74

+160
+52
+163

*Counterweight removed – not compatible with 23.5 tires on 938M.

Tire Options

926M
Change with Tire Option as
Compared to 20.5R25 L3 Tire
Vertical Heights
Reach: Bucket At 45°
Width: Over Tires
Turning Radius: Outside of Tires
Turning Radius: Inside of Tires
Tipping Load – Straight
Tipping Load – Full Turn
Operating Weight

550/65 R25

930M

17.5 R25 (L-3)

938M*
20.5R25 (L-5)

23.5R25**

650/65 R25

mm
–70
+43
+10
+0
–5

in
–2.8"
+1.7"
+0.4"
+0"
–0.2"

mm
–65
+73
–69
–45
35

in
–2.6"
+2.9"
–2.7"
–1.8"
+1.4"

mm
–15
+29
+98
+42
–49

in
–0.6"
+1.1"
+3.9"
+1.7"
–1.9"

mm
+35
–21
0
+1
0

in
+1.4"
–0.8"
0"
0"
0"

mm
+65
–63
+38
+14
–19

in
+2.6"
–2.5"
+1.5"
+0.6"
–0.7"

mm
–35
–5
+121
+53
–61

in
–1.4"
–0.2"
4.8"
2.1"
2.4"

kg
–83
–72
–126

lb
–182
–157
–277

kg
–212
–183
–322

lb
–466
–403
–709

kg
+9
+8
+14

lb
+19
+17
+30

kg
+444
+384
+678

lb
+978
+846
+1,494

kg
+486
+421
+748

lb
+1,071
+927
+1,648

kg
+332
+287
+506

lb
+731
+632
+1,115

**Offset rims available to meet European roading requirements.
**Not compatible with Aggregate counterweight.
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600/65 R25

Supplemental Specifications
Ground Engagement Options

Bolt-on Cutting Edge

Long Teeth and Segments
926M

Change with Ground Engagement
Option Compared to Bolt-on
Cutting Edge
Dig Depth
Length: Overall
Dump Clearance
Reach
Tipping Load – Straight
Tipping Load – Full Turn
Breakout Force
Operating Weight

Short Teeth and Segments
930M

938M

Long Teeth and
Segments

Short Teeth and
Segments

Long Teeth and
Segments

Short Teeth and
Segments

Long Teeth and
Segments

Short Teeth and
Segments

mm
+12
+146
–103
+104

in
+0.5"
+5.7"
–4.1"
+4.1"

mm
+5
+121
–82
+89

in
+0.2"
+4.8"
–3.2"
+3.5"

mm
+11
+146
–104
+103

in
+0.4"
+5.7"
–4.1"
+4.1"

mm
+5
+121
–83
+88

in
+0.2"
+4.8"
–3.3"
+3.5"

mm
+11
+146
–105
+102

in
+0.4"
+5.7"
–4.1"
+4"

mm
+5
+121
–84
+87

in
+0.2"
+4.8"
–3.3"
+3.4"

kg
–148
–145
–121
+120

lb
–325
–318
–266
+264

kg
–142
–139
–115
+116

lb
–311
–305
–254
+255

kg
–150
–146
–121
+120

lb
–329
–322
–266
+264

kg
–143
–140
–115
+116

lb
–315
–309
–254
+255

kg
–138
–136
–112
+111

lb
–305
–298
–245
+244

kg
–132
–130
–106
+106

lb
–291
–285
–234
+233

23

Small Wheel Loaders Aggregate Handler Standard Equipment
Standard Equipment
Standard equipment may vary. Consult your Cat dealer for details.
POWER TRAIN
• Axle seal guards
• Auto idle shut down feature
• Cat C7.1 ACERT engine
– Power Modes (Standard and Performance)
– Power by Range (High Power in Range 4)
– Turbocharged and aftercooled
– Filtered crankcase breather
– Diesel particulate filter (Fit for Life)
• Coolant protection to –34° C (–29° F)
• Differential lock in front axle
• Dry type air cleaner
• Enclosed wet disc full hydraulic brakes
• Fuel priming pump, automatic
• Fuel water separator
• Hydraulically driven demand cooling fan
• Intelligent hydrostatic transmission
– Power train modes
– Directional Shift Aggressiveness
– Rimpull control, adjust wheel torque
– Creeper control, adjust ground speed
• Lubed for life driveshafts
• Parking brake, electric
• Wide spaced 6 fins per inch cooling package
• S·O·SSM sampling ports
• Throttle lock and maximum speed limiter
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HYDRAULICS
• Automatic lift, lower and tilt kickouts
• Bucket and Fork Modes, adjustable in-cab
• Cylinder damping at kickout and end stops
• Fine Mode control in Fork Mode
• Hydraulic Response setting
• Load sensing hydraulics and steering
• Seat-mounted hydraulic joystick controls
ELECTRICAL
• Alternator, 115-amp, heavy duty
• 12V power supply in cab (2)
• Batteries, 1,000 CCA (2) 24 volt system
• Back-up alarm
• Emergency shutdown switch
• Heavy duty gear reduction starter
• Product Link PRO with subscription
• Remote jump start post
• Resettable main and critical function
breakers
OPERATOR ENVIRONMENT
• 75 mm (3 in) retractable seat belt,
with audible alarm and indicator
• Automatic temperature control
• Cab, enclosed and pressurized
• Cup holders
• External heated mirrors with lower parabolic
• Ground level cab door release

• Gauges
– Digital hour meter, odometer, tachometer,
ground speed and direction indicator
– Engine coolant temperature gauge
– Fuel and Diesel Exhaust Fluid level
– Hydraulic oil temperature gauge
• Hydraulic control lockout
• Interior cab lighting, door and dome
• Interior rearview mirrors (2)
• Lunch box storage
• Operator warning system indicators
• Radio ready speakers
• Rear window defrost, electric
• Seat-mounted controls, adjustable
• Sliding glass on the side windows
• Column mounted multi function control –
lights, wipers, turn signal
• Suspension seat, fabric
• Tilt and telescopic steering wheel
• Wet arm wiper/washer, front and rear
OTHER STANDARD EQUIPMENT
• Large-access enclosure doors
• Parallel lift loader linkage
• Recovery hitch with pin
• Remote mounted lubrication points
• Lockable compartments and enclosures

Small Wheel Loaders Aggregate Handler Optional Equipment
Optional Equipment
Optional equipment may vary. Consult your Cat dealer for details.
•
•
•
•
•
•
•

•
•
•
•
•
•

Antifreeze/coolant, extended-life
Auto lube, integrated in secondary display
Auxiliary flow, third function
Axles, differential, limited slip, rear
Axles, elevated breathers
Beacon light, strobe
Cab, deluxe (standard in Europe):
– Automatic blower control
– Electrically adjustable heated mirrors (2)
– LED interior lighting
– Secondary display to adjust settings
Ride control adjustable speed activation
Preventative maintenance reminders
Integrated help function (22 languages
available)
Sunscreen, front and rear
Camera, rearview (standard in Europe)
Cold start package:
– Ether starting aid, block heater and
additional batteries 1,000 CCA (4 in total)

•
•
•
•

Coupler, (Fusion and ISO 23727)
Debris packages (low, medium, high)
Fenders (extended cover and full coverage)
Guards
– Power train, (lower, side, driveshaft
and crankcase)
– Windshield and lights
– Cylinders, tilt and steering
• Lights, auxiliary, halogen or LED with
engine compartment lights
• Rear Object Detection
• Radio packages:
– Radio ready with Bluetooth
– Radio, AM/FM with Bluetooth and clock
– Radio, AM/FM with CD player deluxe,
weatherband, Bluetooth and clock

• Seats:
– Deluxe seat – fully adjustable fabric air
suspension seat with high seat backrest
– Premium seat – fully adjustable leather
and fabric air suspension with high backrest
and air lumbar support. Heated and
cooled bottom cushion and backrest.
• Steering:
– Dual mode and Secondary
• Tires:
– Bias ply, 17.5, 20.5-25
– Radial, 17.5, 20.5, 23.5, 550/65, 600/65,
650/65 R25
• Work tools
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Notes
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Notes
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For more complete information on Cat products, dealer services, and industry solutions, visit us on the web
at www.cat.com
© 2016 Caterpillar
All rights reserved
Materials and specifications are subject to change without notice. Featured machines in photos may include
additional equipment. See your Cat dealer for available options.
CAT, CATERPILLAR, SAFETY.CAT.COM, their respective logos, “Caterpillar Yellow” and the “Power Edge”
trade dress, as well as corporate and product identity used herein, are trademarks of Caterpillar and may
not be used without permission.
VisionLink is a trademark of Trimble Navigation Limited, registered in the United States and in other countries.
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Generator set data sheet

Model:
Frequency:
Fuel type:
kW rating:

DQCC
60 Hz
Diesel
800 Standby
725 Prime
EPA NSPS Stationary Emergency Tier 2

Emissions level:
Exhaust emission data sheet:

EDS-1088

Exhaust emission compliance sheet:

EPA-1122

Sound data sheet:

MSP-1160

Sound data sheet – with seismic feature codes L228-2
(IBC) and/or L225-2 (OSHPD):

MSP-1014

Cooling system data in various ambient conditions:

MCP-249

Cooling system data in various ambient conditions –
with seismic feature codes L228-2 (IBC) and/or L225-2
(OSHPD):

MCP-175

Prototype test summary data sheet:

PTS-160

Standby

Prime

Continuous

Fuel consumption

kW (kVA)

kW (kVA)

kW (kVA)

Ratings

800 (1000)

Load

1/4

1/2

3/4

Full

1/4

1/2

3/4

Full

US gph

17.0

29.0

41.0

53.0

15.5

27.5

38.0

48.0

L/hr

64.4

109.8

155.2

200.6

58.7

104.1

143.8

181.7

725 (906)
Full

Engine

Standby rating

Engine manufacturer

Cummins Inc.

Engine model

QSK23-G7 NR2

Configuration

Cast iron, in line 6 cylinder

Aspiration

Turbocharged and air-to-air after-cooled

Gross engine power output, kWm (bhp)

910 (1220)

809 (1085)

BMEP at set rated load, kPa (psi)

2510 (364)

2282 (331)

Bore, mm (in.)

170 (6.69)

Stroke, mm (in.)

170 (6.69)

Rated speed, rpm

1800

Piston speed, m/s (ft/min)

10.21 (2010)

Compression ratio

16:1

Lube oil capacity, L (qt)

102 (108)

Overspeed limit, rpm

2100

Regenerative power, kW

93

Prime rating

Continuous rating

Fuel flow
Maximum fuel flow, L/hr (US gph)

685 (181)

Maximum fuel inlet restriction, kPa (in Hg)

13.44 (4)

Maximum fuel inlet temperature, °C (°F)

71 (160)
power.cummins.com
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Air
Combustion air,

m3/min

(scfm)

Standby rating

Prime rating

64 (2265)

62 (2201)

Maximum air cleaner restriction, kPa (in H2O)

6.2 (25)

Alternator cooling air, m3/min (cfm)

117 (4156)

Continuous rating

Exhaust
Exhaust flow at set rated load, m3/min (cfm)

155 (5455)

147 (5191)

Exhaust temperature, °C (°F)

483 (902)

461 (862)

Maximum back pressure, kPa (in H2O)

10.1 (40.8)

Standard set-mounted radiator cooling (non-seismic)
Ambient design, °C (°F)

50 (122)

Fan load, kW m (HP)

24 (32)

Coolant capacity (with radiator), L (US gal)
Cooling system air flow,

m3/min

(scfm)

109.5 (29)
998 (35233)

Total heat rejection, MJ/min (Btu/min)

33.52 (31793)

Maximum cooling air flow static restriction, kPa (in H2O)

0.12 (0.5)

Maximum fuel return line restriction kPa (in Hg)

30.47 (9)

30.22 (28672)

Optional set-mounted radiator cooling (with seismic feature codes L228-2 (IBC)
and/or L225-2 (OSHPD))
Ambient design, °C (°F)

45 (113)

Fan load, kW m (HP)

27 (36)

Coolant capacity (with radiator), L (US gal)
Cooling system air flow,

m3/min

(scfm)

89 (23.5)
1252 (44183)

Total heat rejection, MJ/min (Btu/min)

33.52 (31793)

Maximum cooling air flow static restriction, kPa (in H2O)

0.12 (0.5)

Maximum fuel return line restriction kPa (in Hg)

30.47 (9)

30.22 (28672)

Optional heat exchanger cooling
Set coolant capacity, L (US gal)
Heat rejected, jacket water circuit, MJ/min (Btu/min)
Heat rejected, aftercooler circuit, MJ/min (Btu/min)
Heat rejected, fuel circuit, MJ/min (Btu/min)
Total heat radiated to room, MJ/min (Btu/min)
Maximum raw water pressure, jacket water circuit, kPa
(psi)
Maximum raw water pressure, aftercooler circuit, kPa (psi)
Maximum raw water pressure, fuel circuit, kPa (psi)
Maximum raw water flow, jacket water circuit, L/min
(US gal/min)
Maximum raw water flow, aftercooler circuit, L/min
(US gal/min)
Maximum raw water flow, fuel circuit, L/min (US gal/min)
Minimum raw water flow at 27 °C (80 °F) inlet temp, jacket
water circuit, L/min (US gal/min)
Minimum raw water flow at 27 °C (80 °F) inlet temp,
aftercooler circuit, L/min (US gal/min)
Minimum raw water flow at 27 °C (80 °F) inlet temp, fuel
circuit, L/min (US gal/min)
Raw water delta P at min flow, jacket water circuit, kPa
(psi)

power.cummins.com
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Standby rating

Prime rating

Continuous rating

Raw water delta P at min flow, aftercooler circuit, kPa (psi)
Raw water delta P at min flow, fuel circuit, kPa (psi)
Maximum jacket water outlet temp, °C (°F)
Maximum aftercooler inlet temp, °C (°F)
Maximum aftercooler inlet temp at 25 °C (77 °F) ambient,
°C (°F)
Maximum fuel return line restriction, kPa (in Hg)

Optional remote radiator cooling1
Set coolant capacity, L (US gal)
Max flow rate at max friction head, jacket water circuit,
L/min (US gal/min)
Max flow rate at max friction head, aftercooler circuit, L/min
(US gal/min)
Heat rejected, jacket water circuit, MJ/min (Btu/min)
Heat rejected, aftercooler circuit, MJ/min (Btu/min)
Heat rejected, fuel circuit, MJ/min (Btu/min)
Total heat radiated to room, MJ/min (Btu/min)
Maximum friction head, jacket water circuit, kPa (psi)
Maximum friction head, aftercooler circuit, kPa (psi)
Maximum static head, jacket water circuit, m (ft)
Maximum static head, aftercooler circuit, m (ft)
Maximum jacket water outlet temp, °C (°F)
Maximum aftercooler inlet temp at 25 °C (77 °F) ambient,
°C (°F)
Maximum aftercooler inlet temp, °C (°F)
Maximum fuel flow, L/hr (US gph)
Maximum fuel return line restriction, kPa (in Hg)

Weights2
Unit dry weight kgs (lbs)

6075 (13395)

Unit wet weight kgs (lbs)

6337 (13973)

Notes:
1 For non-standard remote installations contact your local Cummins representative.
2 Weights represent a set with standard features. See outline drawing for weights of other configurations.

Derating factors
Standby

Engine power available up to 1137 m (3730 ft) at ambient temperatures up to 40 °C
(104 °F). Above these elevations, derate at 4.4% per 305 m (1000 ft). Above 40 °C (104
°F), derate 10% per 10 °C (18 °F).

Prime

Engine power available up to 754 m (2475 ft) at ambient temperatures up to 40 °C (104
°F). Above these elevations, derate at 4.5% per 305 m (1000 ft). Above 40 °C (104 °F),
derate 20.9% per 10 °C (18 °F).

Continuous

power.cummins.com
©2017 Cummins Inc. | D-3354 (09/17)

Ratings definitions
Emergency Standby
Power (ESP):

Limited-Time Running
Power (LTP):

Prime Power (PRP):

Base Load (Continuous)
Power (COP):

Applicable for supplying
power to varying electrical
load for the duration of
power interruption of a
reliable utility source.
Emergency Standby Power
(ESP) is in accordance with
ISO 8528. Fuel stop power
in accordance with
ISO 3046, AS 2789,
DIN 6271 and BS 5514.

Applicable for supplying
power to a constant
electrical load for limited
hours. Limited-Time
Running Power (LTP) is in
accordance with ISO 8528.

Applicable for supplying
power to varying electrical
load for unlimited hours.
Prime Power (PRP) is in
accordance with ISO 8528.
Ten percent overload
capability is available in
accordance with ISO 3046,
AS 2789, DIN 6271 and
BS 5514.

Applicable for supplying
power continuously to a
constant electrical load for
unlimited hours. Continuous
Power (COP) is in
accordance with ISO 8528,
ISO 3046, AS 2789,
DIN 6271 and BS 5514.

Alternator data
Single
phase
factor3

Max
surge
kVA4

Winding
No.

Alternator
data sheet

Feature
code

Voltage

Connection1

Temp rise
degrees C

277/480

Wye

125/105

S/P

2944

312

ADS-309

B276-2

277/480

Wye

105

S

3313

312

ADS-310

B280-2

347/600

Wye

125/105

S/P

2944

7

ADS-309

B550-2

220/380

Wye

105/80

S/P

4234

312

ADS-312

B599-2

277/480

Wye

80

S

3866

312

ADS-311

B601-2

347/600

Wye

105/80

S/P

3866

7

ADS-311

B603-2

347/600

Wye

80

S

3866

7

ADS-311

B604-2

220/380

Wye

80

P

3866

312

ADS-311

B687-2

277/480

Wye

80

P

3866

312

ADS-311

B694-2

208/416

Wye

125/105

S/P

3313

311

ADS-310

B732-2

208/416

Wye

105/80

S/P

3866

311

ADS-311

B733-2

208/416

Wye

80

S

4234

311

ADS-312

B734-2

220/380

Wye

125

P

3313

312

ADS-310

B736-2

220/380

Wye

125/105

S/P

3866

312

ADS-311

B737-2

255/440

Wye

125/105

S/P

3313

312

ADS-310

B741-2

Duty2

Notes:
1 Limited single phase capability is available from some three phase rated configurations. To obtain single phase rating,
multiply the three phase kW rating by the Single Phase Factor 3. All single phase ratings are at unity power factor.
2 Standby (S), Prime (P) and Continuous ratings (C).
3 Factor for the Single phase output from Three phase alternator formula listed below.
4 Maximum rated starting kVA that results in a minimum of 90% of rated sustained voltage during starting.

Formulas for calculating full load currents:
Three phase output

Single phase output

kW x 1000

kW x SinglePhaseFactor x 1000

Voltage x 1.73 x 0.8

Voltage

Warning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building’s
electrical system except through an approved device or after building main switch is open.

For more information contact your local Cummins distributor
or visit power.cummins.com

©2017 Cummins Inc. All rights reserved. Cummins is a registered trademark of Cummins Inc. PowerCommand, AmpSentry, InPower and “Our energy working for you.” are trademarks of
Cummins Inc. Other company, product, or service names may be trademarks or service marks of others. Specifications are subject to change without notice.
D-3354 (09/17)

Sound data
800DQCC

60 Hz

Sound pressure level @ 7 meters, dB(A)
See notes 1-8 listed below
Measurement location number
Configuration

Average
1

2

3

4

5

6

7

8

Standard - unhoused

Infinite
exhaust

93.5

97.6

96.7

96.4

95.3

94.7

94.3

94.2

95.6

F200 - weather

Mounted
muffler

87.4

92.3

81.2

82.8

90.5

81.5

78.5

87.9

87.6

F201 - quiet site II first stage

Mounted
muffler

74.4

75.1

76.7

82.6

90.5

80.8

72.1

72.2

82.9

F202 - quiet site II second
stage

Mounted
muffler

72.1

77.4

78.2

74.4

78.2

71.7

73.2

72.5

74.8

Sound power level, dB(A)
See notes 2-6, 9, 10 listed below
Octave band center frequency (Hz)
Configuration
63

125

250

500

1000

2000

4000

8000

Overall
sound
power
level

Standard - unhoused

Infinite
exhaust

85.6

107.7

110.5

114.5

116.8

110.5

119.2

120.4

125.2

F200 - weather

Mounted
muffler

93.4

105.4

107.7

107.6

108.1

105.1

108.0

109.1

116.0

F201 - quiet site II first stage

Mounted
muffler

92.4

104.1

102.2

101.0

101.3

100.3

103.8

105.6

111.5

F202 - quiet site II second
stage

Mounted
muffler

86.3

100.0

97.8

92.6

99.8

98.5

102.9

101.5

108.4

Exhaust sound power level, dB(A)
Octave band center frequency (Hz)
Open exhaust
(no muffler rated load)

63

125

250

500

1000

2000

4000

8000

Sound power
level

104.1

114.0

123.5

122.2

124.6

125.0

123.4

121.5

131.8

Note:
1.

Position 1 faces the engine front. The positions proceed around the generator set in a counter-clockwise direction in 45° increments.
All positions are at 7 m (23 ft) from the surface of the generator set and 1.2 m (48”) from floor level.

2.

Sound levels are subject to instrumentation, measurement, installation and manufacturing variability.

3.

Sound data with remote-cooled generator sets are based on rated loads without cooling fan noise.

4.

Sound levels for aluminum enclosures are approximately 2 dB(A)s higher than listed sound levels for steel enclosures.

5.

Sound data for generator set with infinite exhaust do not include exhaust noise.

6.

Data is based on full rated load with standard radiator-cooling fan package.

7.

Sound pressure levels are measured per ANSI S1.13 and ANSI S12.18, as applicable.

8.

Reference sound pressure is 20 μPa.

9.

Sound power levels per ISO 3744 and ISO 8528-10, as applicable.

10. Reference power = 1 pw (10-12 W).
11. Exhaust sound pressure levels are per ISO 6798, as applicable.
12. Sound pressure level at different microphone locations and average sound pressure level at 7 m for F202, F201 and F200
enclosures are based on Insertion loss calculations.
13. Average sound pressure level at 7 m for F202 - quiet site II second stage enclosure is calculated using overall frequency spectrum
data of the insertion loss.

Cummins Inc.

Data and specification subject to change without notice

MSP-1160
(09/17)

Noise Model – Picket Mountain - Wolfden Resources Corporation
Noise Assessment Report
November 5, 2020

Appendix C
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STATE OF MAINE
DEPARTMENT OF AGRICULTURE, CONSERVATION & FORESTRY
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22 STATE HOUSE STATION
AUGUSTA, MAINE 04333-0022
JANET T. MILLS
GOVERNOR

AMANDA E. BEAL
COMMISSIONER
JUDY C. EAST
EXECUTIVE DIRECTOR

Memorandum
To:

File, ZP 779, Wolfden Rezoning Petition

From: Stacie R. Beyer, Planning Manager
Date: October 7, 2020
Re:

Site Visit, Pickett Mountain Pond

In a review memo dated September 11, 2020, the Maine Department of Inland Fisheries and Wildlife
(MDIFW) identified potential habitat for the State Threatened Clayton’s copper butterfly (Lycaena
dorcas claytoni) located on the inlet, western end, of Picket Mountain Pond. MDIFW recommended
investigation of the habitat for the presence or absence of the shrubby cinquefoil (Potentilla
fruticose), host plant for the butterfly. On October 1, 2020, Kristen Puryear, Maine Natural Areas
Program; Beth Swartz, MDIFW; Stacie Beyer, LUPC; and Jeremy Ouellette, Wolfden Mt. Chase,
LLC. visited the area of interest at the inlet end of Pickett Mountain Pond. No shrubby cinquefoil
plants were found, and it was determined that the habitat was not suitable for shrubby cinquefoil
based on the plant community present at the site.

Photos taken by Stacie Beyer, LUPC, October 1, 2020

Attachment: E-mail message from MDIF&W, dated October 2, 2020

HARLOW BUILDING, 4TH FLOOR
WWW.MAINE.GOV/DACF/LUPC

PHONE: 207-287-2631
FAX: 207-287-7439

From:
To:
Cc:
Subject:
Date:

Swartz, Beth
Stratton, Robert D
Puryear, Kristen; Beyer, Stacie R; deMaynadier, Phillip; Caron, Mark
Pickett Mountain Pond site visit
Friday, October 02, 2020 1:57:43 PM

Bob,
Yesterday, Stacie Beyer (DEP), Kristin Puryear (MNAP), and I - along with Jeremy
Ouellette from Wolfden - conducted a site visit to the wetland located along the
western shore and inlet stream to Pickett Mountain Pond (T6 R6 WELS) to check for
presence of shrubby cinquefoil, the host plant for Clayton’s copper (statethreatened). We did not find any and determined the wetland was not appropriate
habitat for either the host plant or the butterfly, therefore any concerns for Clayton’s
copper related to the re-zoning proposal are no longer relevant.
beth   
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Beth I. Swartz, Wildlife Biologist
Reptile, Amphibian and Invertebrate Group
Maine Department of Inland Fisheries and Wildlife
650 State Street, Bangor, ME 04401
(207) 941-4476
mefishwildlife.com | facebook | twitter

PLEASE SUPPORT MAINE’S ENDANGERED & NONGAME WILDLIFE!
Purchase a Loon Plate | Check-off at Tax Time

Correspondence to and from this office is considered a public record and may be subject to a request under the
Maine Freedom of Access Act.
Information that you wish to keep confidential should not be included in email correspondence.

