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The applicant, Delta Brick & Climate Company, is a startup headquartered in Denver with planned 
operations in the North Fork of the Gunnison River Valley. The company’s mission is to “utilize 
nuisance sediment in Paonia Reservoir and waste natural gas venting from North Fork coal mines by 
manufacturing ceramics such as brick and tile. Such activity also generates greenhouse gas offsets 
sellable on cap-and-trade markets”. 
 
The proposed project is to analyze options for the long-term, gradual removal of sediment from Paonia 

Reservoir, as well as a pilot-scale removal. Water Plan grant funds requested for this project will be 

spent to understand permitting, feasibility, and environmental compliance. Later implementation will 

restore decreed storage and have environmental and economic benefits.  

 

The proposed project is part of a larger, for-profit sediment utilization effort wherein the applicant 

converts the removed sediment into revenue-generating ceramics such as brick and tile. Conversion is 

accomplished using coal mine methane as a fuel. Coal mine methane (CMM) is natural gas venting from 

active and abandoned coal mines in close proximity to Paonia Reservoir. The applicant identifies CMM 

as a potent greenhouse gas and climate change is increasing the need for reliable water storage. The 

applicant believes this pilot project has multiple purposes: addressing CMM pollution, restoring 

reservoir storage, improve watershed health, and create economic activity. 

 

Paonia Reservoir is located in northwest Gunnison County on Muddy Creek just above its junction with 

Anthracite Creek. This junction forms the North Fork of the Gunnison River. Paonia Reservoir operates 

as storage for Fire Mountain Canal, which irrigates 15,300 acres in Delta County. The applicant have 

received letters of support from Fire Mountain Canal, the Bureau of Reclamation and Delta County. 

 
The applicant believes this project is in line with the Gunnison Basin Implementation Plan whose stated 

goals include: Improve agricultural water supplies to reduce shortages; Quantify and protect 

environmental and recreational water uses; and restore, maintain, and modernize critical water 

infrastructure. If fully implemented, the applicant estimates this project will help Colorado “develop 

additional storage to meet growing needs and face the changing climate” with the goal of 400,000 acre 

feet of additional storage stated in the Water Plan.  

 
 
 
 

  D E T A I L S 

Total Project Cost: $55,556 

Water Plan Grant Request: $19,000 

Other CWCB Funding: $0 

Other Funding Amount:               $0 

Applicant Match: $36,556 

Project Type(s):Study/Other   

Project Category(Categories): Storage, Engagement & 
Innovation 

Measurable Result:  Less than 1 acre foot in this phase 
of new storage created. (Up to 5,000 AF with future 
implementation).  

L O C A T I O N 

County/Counties:                     Gunnison 

Drainage Basin:     Gunnison 

Lat: 38.93° N 

Long: -107.34° W 

Water Plan Grant Application 
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Colorado Water Conservation Board 

 
Water Plan Grant Application 

 
 

Instructions 

To receive funding for a Water Plan Grant, applicant must demonstrate how the project, activity, or 
process (collectively referred to as “project”) funded by the CWCB will help meet the measurable 
objectives and critical actions in the Water Plan. Grant guidelines are available on the CWCB website. 
 
If you have questions, please contact CWCB at (303) 866-3441 or email the following staff to assist you 
with applications in the following areas: 
 

Water Storage Projects Anna.Mauss@state.co.us 
Conservation, Land Use Planning Kevin.Reidy@state.co.us 
Engagement & Innovation Activities Ben.Wade@state.co.us 
Agricultural Projects Alexander.Funk@state.co.us 
Environmental & Recreation 
Projects 

Chris.Sturm@state.co.us 

 
 
 

FINAL SUBMISSION: Submit all application materials in one email to 

waterplan.grants@state.co.us 

in the original file formats [Application (word); Statement of Work (word); Budget/Schedule 
(excel)]. Please do not combine documents. In the subject line, please include the funding 
category and name of the project. 
    

 

Water Project Summary 

Name of Applicant 
 
Delta Brick & Climate Company Ltd 
 

Name of Water Project 
 
Paonia Reservoir Sediment Removal and Utilization 
 

CWP Grant Request Amount $19,000 

Other Funding Sources $9,556 Applicant Cash Match 

Other Funding Sources $ 

Other Funding Sources $ 

Applicant Funding Contribution $ 27,000 in kind 

Total Project Cost $ 55,556 

 

 

mailto:waterplan.grants@state.co.us
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Applicant & Grantee Information 

Name of Grantee(s) Delta Brick & Climate Company 

Mailing Address 1732 Wazee St Ste 206 Denver CO 80202 

FEIN 83-1321716 

Organization Contact   Christopher Caskey 

Position/Title   Founder 

Email  chris@cmcaskey.com 

Phone  720-421-2633 

Grant Management Contact  Same as above 

Position/Title 

Email 

Phone 

Name of Applicant 
(if different than grantee) 

Mailing Address 

Position/Title 

Email 

Phone 

Description of  Grantee/Applicant 

Provide a brief description of the grantee’s organization (100 words or less). 

Delta Brick & Climate Company (DBCC) is a startup headquartered in Denver with planned 
operations in the North Fork of the Gunnison River Valley. DBCC’s mission is to utilize nuisance 
sediment in Paonia Reservoir and waste natural gas venting from North Fork coal mines by 
manufacturing ceramics such as brick and tile. Such activity also generates greenhouse gas offsets 
sellable on cap-and-trade markets. 
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Type of Eligible Entity (check one) 

 
Public (Government): Municipalities, enterprises, counties, and State of Colorado agencies.  
Federal agencies are encouraged to work with local entities. Federal agencies are eligible, but 
only if they can make a compelling case for why a local partner cannot be the grant recipient. 

 
Public (Districts): Authorities, Title 32/special districts (conservancy, conservation, and irrigation 
districts), and water activity enterprises. 

 Private Incorporated: Mutual ditch companies, homeowners associations, corporations. 

x 
Private Individuals, Partnerships, and Sole Proprietors: Private parties may be eligible for 
funding. 

 
Non-governmental organizations (NGO): Organization that is not part of the government and is 
non-profit in nature. 

 Covered Entity: As defined in Section 37-60-126 Colorado Revised Statutes. 

 

Type of Water Project (check all that apply) 

x Study 

 Construction 

 Identified Projects and Processes (IPP) 

x Other-- Sediment removal pilot project 

 

Category of Water Project (check  the primary category that applies and include 
relevant tasks) 

 
 
 

x 

Water Storage - Projects that facilitate the development of additional storage, artificial aquifer 
recharge, and dredging existing reservoirs to restore the reservoirs' full decreed capacity and 
Multi-beneficial projects and those projects identified in basin implementation plans to address 
the water supply and demand gap..  
Applicable Exhibit A Task 1: Planning and analyzing for future sediment removal projects at large 
scale.  
Exhibit A Task 2: Removing tens of cubic yards of sediment in a pilot project. 
Exhibit A Task 2.1: Obtaining necessary permits for pilot sediment removal 
Exhibit A Task 1.1: Interfacing with stakeholders including local conservation groups, impacted 
landowners, US Bureau of Reclamation, Colorado Parks and Wildlife, Ditch Companies with 
decreed storage in Paonia Reservoir 

 

Conservation and Land Use Planning - Activities and projects that implement long-term 
strategies for conservation, land use, and drought planning.   
Applicable Exhibit A Task(s): 

 

 

Engagement & Innovation - Activities and projects that support water education, outreach, and 
innovation efforts. Please fill out the Supplemental Application on the website.  
Applicable Exhibit A Task(s): 
 

 
Agricultural - Projects that provide technical assistance and improve agricultural efficiency.  
Applicable Exhibit A Task(s): 
 

 
Environmental & Recreation - Projects that promote watershed health, environmental health, and 
recreation.  

http://cwcb.state.co.us/legal/Documents/Statutes/37-60-126.pdf
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Applicable Exhibit A Task(s): 
 

 Other Explain: 

 

Location of Water Project 

Please provide the general county and coordinates of the proposed project below in decimal degrees. 
The Applicant shall also provide, in Exhibit C, a site map if applicable. 

County/Counties Gunnison 

Latitude 107. 34 W 

Longitude 38.93 N 

 

 

Water Project Overview 

Please provide a summary of the proposed water project (200 words or less). Include a description of 
the project and what the CWP Grant funding will be used for specifically (e.g., studies, permitting 
process, construction). Provide a description of the water supply source to be utilized or the water body 
affected by the project, where applicable. Include details such as acres under irrigation, types of crops 
irrigated, number of residential and commercial taps, length of ditch improvements, length of pipe 
installed, and area of habitat improvements, where applicable. If this project addresses multiple 
purposes or spans multiple basins, please explain. 
The Applicant shall also provide, in Exhibit A, a detailed Statement of Work, Budget, Other Funding 
Sources/Amounts and Schedule. 
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The proposed project is an analysis of options for the long-term, gradual removal of sediment from 
Paonia Reservoir, as well as a pilot-scale removal. CWCB funds requested for this project will be spent 
to understand permitting, feasibility, and environmental compliance. Later implementation will restore 
decreed storage and have environmental and economic benefits.  
 
The proposed project is part of a larger, for-profit sediment utilization effort wherein the Applicant 
converts the removed sediment into revenue-generating ceramics such as brick and tile. Conversion is 
accomplished using coal mine methane as a fuel. Coal mine methane (CMM)  is natural gas venting 
from active and abandoned coal mines in close proximity to Paonia Reservoir. CMM itself is a problem, 
as methane is a potent greenhouse gas and climate change is increasing the need for reliable water 
storage. Thus, the overall project has multiple purposes: to address CMM pollution, restore reservoir 
storage, improve watershed health, and create economic activity. 
 
Paonia Reservoir is located in north west Gunnison County on Muddy Creek just above its junction with 
Anthracite Creek. This junction forms the North Fork of the Gunnison River. Paonia Reservoir operates 
as storage for Fire Mountain Canal, which irrigates 15,300 acres in Delta County. 
 
 

 

Measurable Results 

To catalog measurable results achieved with the CWP Grant funds, please provide any of the following 
values as applicable: 

Less than 1 af  in this 
phase 

Up to 5,000 af in future 
implementation 

New Storage Created (acre-feet) 

 
New Annual Water Supplies Developed or Conserved (acre-feet), 
Consumptive or Nonconsumptive 

15,300 af given 
operational flexibility 

Existing Storage Preserved or Enhanced (acre-feet) 

 Length of Stream Restored or Protected (linear feet) 

 Efficiency Savings (indicate acre-feet/year  OR  dollars/year) 

 Area of Restored or Preserved Habitat (acres) 

 Quantity of Water Shared through Alternative Transfer Mechanisms  

 
Number of Coloradans Impacted by Incorporating Water-Saving Actions 
into Land Use Planning 

 Number of Coloradans Impacted by Engagement Activity 
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 Other Explain: 

 

Water Project Justification 
Provide a description of how this water project supports the goals of Colorado’s Water Plan, the most 
recent Statewide Water Supply Initiative, and the applicable Roundtable Basin Implementation Plan 
and Education Action Plan. The Applicant is required to reference specific needs, goals, themes, or 
Identified Projects and Processes (IPPs), including citations (e.g. document, chapters, sections, or 
page numbers). 
 
The proposed water project shall be evaluated based upon how well the proposal conforms to 
Colorado’s Water Plan Framework for State of Colorado Support for a Water Project (CWP, Section 
9.4, pp. 9-43 to 9-44;)  

 
Thematically, all state and basin plans and initiatives emphasize multiple stakeholder processes with 
opportunities for wins in multiple areas (e.g., rural and municipal or environmental and agricultural). 
The proposed project is a project with a large number of stakeholders and a large number different 
benefits. Paonia Reservoir is owned by the Bureau of Reclamation, operated by an irrigation company, 
and located in a state park. The reservoir and downstream reaches are used by boaters and anglers. 
Many private persons own land along the highway and North Fork.  This large number of stakeholders 
makes the project ideal for state support, as no private company would be willing to accept the risk and 
extended timeline of a stakeholder dialogue process.  
 
This project is also ideal for state funding because it presents wins in multiple areas.  Boating and 
fishing recreation would be enhanced by increased sediment downstream and the restoration of a fish 
pool in the reservoir. Jobs will be created at the ceramics factory in an area hard-hit by coal layoffs. 
Coal mine gases, including toxic components, will be mitigated. Finally, irrigation resilience will be 
enhanced by maintained the reservoir storage function.  
 
These outcomes align with the Gunnison Basin Implementation Plan whose stated goals include: 
 

3. Improve agricultural water supplies to reduce shortages. 
5. Quantify and protect environmental and recreational water uses. 
and 
8. Restore, maintain, and modernize critical water infrastructure (ES 4) 

 
The 2010 Statewide Water Supply Initiative recommends that the water community “Recognize the 
importance of environmental and recreational benefits derived from agricultural water use, storage 
reservoirs, and other consumptive water uses and water management.” (ES 41) This project would 
highlight such benefits by restoring a fish pool in Paonia Reservoir and ease the transportation of 
sediment downstream.  
 
The SWSI furthur states that climate change is not considered in the 2010 report, but that “Climate 
change is an important factor for consideration in conjunction with future water demands and should be 
included in subsequent forecasting efforts.” Burning coal mine methane is a clear win for the climate. 
As the climate continues to change, snowpack melts earlier and evapotranspiration is higher. Thus 
storage high in the watershed becomes increasingly important. That is because high storage is above 
agricultural diversions and serves the same re-timing function as snow, and weather remains relatively 
cool, limiting evaporation. 
 
The Colorado Climate Plan commits the state to “Reduce statewide greenhouse gas emissions by 

https://www.colorado.gov/pacific/cowaterplan
http://cwcb.state.co.us/WATER-MANAGEMENT/WATER-SUPPLY-PLANNING/Pages/SWSI2010.aspx
https://www.colorado.gov/pacific/cowaterplan/community-0
https://www.colorado.gov/pacific/cowaterplan/community-0
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more than 26 percent from 2005 levels by 2025.” (Ex. Sum.) This project could eliminate millions of 
tons of CO2 equivalent annually. The Plan also commits to “Formalize and expand upon cross-agency 
actions to provide economic development strategies and other supportive services to communities 
impacted by the changing energy landscape”. (Ex. Sum.)  
 
Colorado’s Water Plan States “Colorado must also develop additional storage to meet growing needs 
and face the changing climate.” with a goal of 400,000 acre feet developed. (Ch 10+11) Because of its 
climate, water, and economic development aspects, this project provides CWCB an opportunity to align 
with Colorado Climate Plan goals as it attains Colorado’s Water Plan goals. There are over 5,000 acre 
feet of lost storage available for recovery in Paonia Reservoir. 
 
All public projects should have an educational aspect. This project has already received local press, 
and the Applicant has enjoyed communicating to the community the challenges of sediment utilization 
and coal mine methane utilization, as well as the benefits to the community of a successful project. 
This project functions to bring people together and has received the verbal support of groups as 
disparate as coal mines, conservationists, a hardware store, and an artist collective. This education will 
continue, as the Applicant has budgeted travel time and mileage to visit stakeholders and engage the 
community. The Applicant will present at Colorado Mesa University’s Water Center in November, as 
well as the Engage Delta County energy entrepreneurship Spark Tank in September. The Applicant will 
find similar opportunities to educate the public during the lifetime of the grant. 
 
Overall, the project Paonia Reservoir Sediment Removal and Utilization is a good fit for the Colorado’s 
Water Plan funding because it provides numerous stakeholders with positive impacts across 
agricultural, recreational, environmental, and economic areas. 
 
 
 

 

Related Studies  

Please provide a list of any related studies, including if the water project is complementary to or assists 
in the implementation of other CWCB programs. 

 
North Fork of the Gunnison Environmental and Recreational Needs Assessment  
Western Slope Conservation Center 2018 
 
Paonia Reservoir Sediment Sampling and Testing Summary – 2016 
Paonia Project, CO – Western Colorado Area Office Upper Colorado Region, US Bureau of 
Reclamation 
Report No. SRH-2018-04 
 
Paonia Reservoir Sediment Management Planning Alternatives 
Paonia Project, CO – Western Colorado Area Office Upper Colorado Region, US Bureau of 
Reclamation 
Report No. SRH-2018-05 
 
 
 
 

 

Previous CWCB Grants, Loans or Other Funding  
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List all previous or current CWCB grants (including WSRF) awarded to both the Applicant and Grantee. 
Include: 1) Applicant name; 2) Water activity name; 3) Approving RT(s); 4) CWCB board meeting date; 
5) Contract number or purchase order; 6) Percentage of other CWCB funding for your overall project. 

Applicant and grantee has not received CWCB funds in the past. However, applicant is listed as a 
subcontractor on a pending Healthy Rivers Fund grant application. 

Taxpayer Bill of Rights 
The Taxpayer Bill of Rights (TABOR) may limit the amount of grant money an entity can receive. 
Please describe any relevant TABOR issues that may affect your application. 

None known 
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Submittal Checklist 

x I acknowledge the Grantee will be able to contract with CWCB using the Standard Contract. 

Exhibit A 

x Statement of Work(1)  

x Budget & Schedule(1) 

 Engineer’s statement of probable cost (projects over $100,000) 

 Letters of Matching and/or Pending 3rd Party Commitments(1) 

Exhibit C 

x Map (if applicable)(1) 

 Photos/Drawings/Reports 

x Letters of Support (Optional) 

 Certificate of Insurance (General, Auto, & Workers’ Comp.) (2) 

 Certificate of Good Standing with Colorado Secretary of State(2) 

 W-9(2) 

 Independent Contractor Form(2) (If applicant is individual, not company/organization) 

Engagement & Innovation Grant Applicants ONLY 

 Engagement & Innovation Supplemental Application(1) 

 

(1) Required with application. 

(2) Required for contracting. While optional at the time of this application, submission can expedite 

contracting upon CWCB Board approval. 

 

https://www.colorado.gov/pacific/osc/contractgrant-forms
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ENGAGEMENT & INNOVATION GRANT FUND SUPPLEMENTAL APPLICATION 

 
Introduction & Purpose 

 
Colorado’s Water Plan calls for an outreach, education, public engagement, and innovation grant fund 
in Chapter 9.5. 
 
The overall goal of the Engagement & Innovation Grant Fund is to enhance Colorado’s water 
communication, outreach, education, and public engagement efforts; advance Colorado’s water supply 
planning process; and support a statewide water innovation ecosystem.  
 
The grant fund aims to engage the public to promote well-informed community discourse regarding 
balanced water solutions statewide. The grant fund aims to support water innovation in Colorado. The 
grant fund prioritizes measuring and evaluating the success of programs, projects, and initiatives. The 
grant fund prioritizes efforts designed using research, data, and best practices. The grant fund 
prioritizes a commitment to collaboration and community engagement. The grant fund will support 
local and statewide efforts. 
 
The grant fund is divided into two tracks: engagement and innovation. The Engagement Track supports 
education, outreach, communication, and public participation efforts related to water. The Innovation 
Track supports efforts that advance the water innovation ecosystem in Colorado.  
 

Application Questions 
*The grant fund request is referred to as “project” in this application. 

Overview (answer for both tracks) 

In a few sentences, what is the overall goal of this project? How does it achieve the stated purpose 
of this grant fund (above)? 

 
The goal of this project is to restore irrigation capacity to Paonia Reservoir by making value-added 
products from the sediment. The sediment in the reservoir is fired into ceramics using heat 
generated by burning waste natural gas leaking from local coal mines. This addresses the pollution 
problem of venting gas and reservoir sedimentation. 
 
This proposal supports an innovative project with local (sediment) and global (greenhouse gas) 
benefits. The benefits are measurable and soundly based in materials science.  
 

Who is/are the target audience(s)? How will you reach them? How will you involve the community? 

 
There are four main audiences: water stakeholders, energy stakeholders, customers, and the 
community at-large. I have been interviewed by the local radio station and passed out fliers at 
Paonia Cherry Days. DBCC attends the Gunnison Basin Roundtable and the North Fork Coal Mine 
Methane Working Group. 
 

Describe how the project is collaborative or engages a diverse group of stakeholders. Who are the 
partners in the project? Do you have other funding partners or sources? 
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The project’s stakeholders are diverse culturally, politically, and economically. Less so racially, 
though outreach can improve that. We engage the stakeholders through the Basin Roundtable, the 
North Fork Coal Mine Methane Working Group, and community events. 
 
Funding to date includes founder capital and a grant from Gunnison County, Delta County, and 
DOLA. This fall, DBCC will submit proposals to the USDA SBIR, NSF SBIR, and COEDIT Advanced 
Industries. DBCC is too early for private investment, but the present application, if funded, will 
move the project towards investability. 
 
Likely partners include Vessels Coal Gas, Oxbow Mining, and the Western Slope Conservation Center. 
It is highly unusual for a conservation group to collaborate with a coal mine, but this project 
provides an opportunity. 
 

Describe how you plan to measure and evaluate the success and impact of the project?  

 
Stakeholder success will be measured by acquiring letters of support. 
Customer success will be measured with revenue and pre-orders. 
In the long term, success will be measured by a reservoir slowly regaining capacity, the Colorado 
construction industry adopting an environmentally-beneficial material, and the quantifiable 
destruction of greenhouse gases. 
 

What research, evidence, and data support your project?  

 
I have made and tested ceramics products: I recently took a bag of Paonia Reservoir sediment and 
several bricks I made to the National Brick Research Center (a real place!) where a brick expert said, 
“I don’t yet see any reason why this material couldn’t be used” in ceramics manufacturing. 
 
The Bureau of Reclamation has authored several studies on the sedimentation challenge, and the 
Colorado Energy Office has written a study on methane capture. Both are cited in the main 
application. 
 

Describe potential short- and long-term challenges with this project. 
 

 
There are a large number of stakeholders, forming a short-term challenge: The Reservoir is owned by 
Reclamation, operated by a private ditch company, and in a state park. The heat source is natural 
gas owned by the Bureau of Land Management, sometimes included in a coal lease but other times 
leased through the fluid minerals office, access is on public and private land, and gas acquisition 
requires specialized knowledge of oil and gas operations. 
 
Long term challenges include, the logistics of transport from a relatively remote area to population 
centers with need of business materials, effective blending of heterogeneous alluvial sediment into 
consistent ceramic projects, and the eventual (decades) depletion of coal mine methane. 
 

 

Please fill out the applicable questions for either the Engagement Track or Innovation Track, unless 
your project contains elements in both tracks. If a question does not relate to your project, just 
leave it blank. Please answer each question that relates to your project. Please reference the 

relevant documents and use chapters and page numbers (Colorado’s Water Plan, Basin 
Implementation Plan, PEPO Education Action Plan, etc.). 
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Engagement Track 

Describe how the project achieves the education, outreach, and public engagement measurable 
objective set forth in Colorado’s Water Plan to “significantly improve the level of public awareness 
and engagement regarding water issues statewide by 2020, as determined by water awareness 
surveys.”  

 

Describe how the project achieves the other measurable objectives and critical goals and actions 
laid out in Colorado’s Water Plan around the supply and demand gap; conservation; land use; 
agriculture; storage; watershed health, environment, and recreation; funding; and additional. 

 

Describe how the project achieves the education, outreach, and public engagement goals set forth in 
the applicable Basin Implementation Plan(s).  

 

Describe how the project achieves the basin roundtable’s PEPO Education Action Plans. 

 

 

 

 

 

 

 

Innovation Track 

Describe how the project enhances water innovation efforts and supports a water innovation 
ecosystem in Colorado. 

 
DBCC is looking at water challenges through an innovation lens. The successful transformation of 
liabilities (sediment and methane pollution) into assets (ceramics) will inspire other entities to think 
outside of the box. 
 
I did not have an out-of-the-box metaphor for that last sentence.  
 

Describe how the project engages/leverages Colorado’s innovation community to help solve our 
state’s water challenges. 
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DBCC is currently participating in the ICELab accelerator (icelab.co) at Western State Colorado 
University in Gunnison. We will continue to engage with the startup and investment community. This 
project grew out of the North Fork Coal Mine Methane Working Group, which was formed as a diverse 
community of stakeholders looking for innovative solutions. 
 
DBCC will likely pitch at the Engage Delta County Energy Summit. 
 

Describe how the project helps advance or develop a solution to a water need identified through 
TAP-IN and other water innovation challenges. What is the problem/need/challenge? 
 

 
The need is additional storage and irrigation security in the face of climate change.  
 
The 2017 TAP-IN reverse pitch event identified reservoir evaporation as a problem. This project 
addresses this challenge by deepening a reservoir, which will increase storage without adding to 
surface area. Because most valleys have a flared-v cross-section, surface area and evaporation 
increase with additional dam height. Deepening a reservoir does not cause additional evaporation.  
 

Describe how this project impacts current or emerging trends; technologies; clusters, sectors, or 
groups in water innovation.  

 
Greenhouse gas management is an emerging trend. It has not yet touched water innovation, but the 
water-energy-climate nexus ties these ideas firmly together.  
 
Waste-to-value is also an emerging trend. Water re-use and composting are examples. Turning 
Paonia Reservoir sediment into building materials will be a good example of waste-to-value at scale. 
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 Colorado Water Conservation Board 

 
Water Plan Grant - Exhibit A 

 

 
 

Statement Of Work 

Date: 29 July 2018 

Name of Grantee: Delta Brick & Climate Company 

Name of Water Project: Paonia Reservoir Sediment Removal and Utilization 

Funding Source: Colorado’s Water Plan Grant 

Water Project Overview:  

 
The proposed project is an analysis of options for the long-term, gradual removal of sediment from 
Paonia Reservoir, as well as a pilot-scale removal. This project is designed to understand permitting, 
feasibility, and environmental compliance. Later implementation will restore decreed storage and have 
environmental and economic benefits.  
 
The proposed project is part of a larger, for-profit sediment utilization effort wherein the Applicant 
converts the removed sediment into revenue-generating ceramics such as brick and tile. Conversion is 
accomplished using coal mine methane as a fuel. Coal mine methane (CMM)  is natural gas venting from 
active and abandoned coal mines in close proximity to Paonia Reservoir. CMM itself is a problem, as 
methane is a potent greenhouse gas and climate change is increasing the need for reliable water 
storage. Thus, the overall project proposes to solve two problems by pointing the problems at each other 
while creating economic activity. 
 
 
 

Project Objectives:  
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Secure needed permits for pilot-scale sediment removal 

Understand best options for large-scale removal 

Understand permits and stakeholders for large-scale sediment removal 

Remove approximately 60 cubic yards of sediment and transport sediment to a ceramics factory 

 

Tasks 

Task 1 – Evaluation of Sediment Removal Options 

Description of Task: 

 
The objective of this task is to evaluate sediment removal options that would operate on a scale of tens of 
acre feet per year. There are three categories of variables: Removal (floating dredge vs land-based 
excavation during low water); Transport (slurry pipe, trucking, conveyor belt); and Access (existing road 
access points or new access). Approximate cost and feasibility of each option will be evaluated, as well 
as stakeholder and environmental consideration. 

Method/Procedure: 

 
Engage with stakeholders including Colorado Parks and Wildlife, US Bureau of Reclamation, Fire 
Mountain Canal and Reservoir Company, Colorado Department of Transportation, local conservation 
groups, landowners, tribes, excavation contractors, and others.  
 
Identify possible access points and times of year points are accessible. Identify suitable technologies for 
each access point. Identify required improvements to access points and approximate costs.  
 
In parallel, but not a funded portion of this grant, the Applicant will secure space to store the sediment 
prior to and during utilization. This will likely be on the Elk Creek Mine site near Somerset, 7 miles 
downstream of Paonia Dam. 

Deliverable:  
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The deliverable for this task will be a report detailing all findings for various sediment removal options and 
transportation options. Recommendations will be presented. 

 

 

 

 

Tasks 

Task 2 –Pilot Sediment Removal 

Description of Task: 

 
In Task 2, 60 cubic yards of sediment will be removed from Paonia Reservoir near the boat ramp. The  
sediment will be removed with an excavator (or similar), and transported by truck to the Delta Brick & 
Climate pilot facility. This factory is in the planning stage and will likely be co-located with an existing coal 
mine methane capture system near Somerset, Colorado. 
 

Method/Procedure: 
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During low water, an excavator will be brought to the Paonia State Park boat ramp. This area is likely a 
jurisdictional wetland and disturbing it will require NEPA compliance. Much of the sediment in Paonia 
Reservoir is unconsolidated clay, and the excavator may need to put down gravel or similar to prevent it 
from getting stuck. This is listed as Access Improvements in the budget. 
 
Sediment will be trucked to a utilization facility planned near Somerset. 
 
Permitting and compliance will be accomplished through the Army Corps of Engineers in collaboration 
with the Bureau of Reclamation and Fire Mountain Canal and Reservoir Company. 

Deliverable:  

 
The deliverable for Task 2 is the removal of sediment from Paonia Reservoir, access improvements, the 
required permits and to accomplish such removal and improvements, and the delivery of the sediment to 
a utilization facility. 

 

Repeat for Task 3, Task 4, Task 5, etc. 

 

 

Budget and Schedule 

This Statement of Work shall be accompanied by a combined Budget and Schedule that reflects the 
Tasks identified in the Statement of Work and shall be submitted to CWCB in excel format. 

 
 

Reporting Requirements 

Progress Reports: The applicant shall provide the CWCB a progress report every 6 months, beginning 
from the date of issuance of a purchase order, or the execution of a contract. The progress report shall 
describe the status of the tasks identified in the statement of work, including a description of any major 
issues that have occurred and any corrective action taken to address these issues.  
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Final Report: At completion of the project, the applicant shall provide the CWCB a Final Report on the 
applicant's letterhead that:  

● Summarizes the project and how the project was completed.  
● Describes any obstacles encountered, and how these obstacles were overcome.  
● Confirms that all matching commitments have been fulfilled.  
● Includes photographs, summaries of meetings and engineering reports/designs.  

The CWCB will pay out the last 10% of the budget when the Final Report is completed to the satisfaction 
of CWCB staff. Once the Final Report has been accepted, and final payment has been issued, the 
purchase order or grant will be closed without any further payment. 

 

Payment 

Payment will be made based on actual expenditures and must include invoices for all work completed. 
The request for payment must include a description of the work accomplished by task, an estimate of the 
percent completion for individual tasks and the entire Project in relation to the percentage of budget 
spent, identification of any major issues, and proposed or implemented corrective actions. 

Costs incurred prior to the effective date of this contract are not reimbursable. The last 10% of the entire 
grant will be paid out when the final deliverable has been received. All products, data and information 
developed as a result of this contract must be provided to CWCB in hard copy and electronic format as 
part of the project documentation.  

 

Performance Measures 

Performance measures for this contract shall include the following: 
(a) Performance standards and evaluation: Grantee will produce detailed deliverables for each task as 

specified. Grantee shall maintain receipts for all project expenses and documentation of the minimum in-

kind contributions (if applicable) per the budget in Exhibit B. Per Water Plan Grant Guidelines, the CWCB 

will pay out the last 10% of the budget when the Final Report is completed to the satisfaction of CWCB 

staff. Once the Final Report has been accepted, and final payment has been issued, the purchase order 

or grant will be closed without any further payment. 

(b) Accountability:  Per Water Plan Grant Guidelines full documentation of project progress must be 
submitted with each invoice for reimbursement.  Grantee must confirm that all grant conditions have been 
complied with on each invoice.  In addition, per Water Plan Grant Guidelines, Progress Reports must be 
submitted at least once every 6 months.  A Final Report must be submitted and approved before final 
project payment. 
(c) Monitoring Requirements:  Grantee is responsible for ongoing monitoring of project progress per 
Exhibit A.  Progress shall be detailed in each invoice and in each Progress Report, as detailed above. 
Additional inspections or field consultations will be arranged as may be necessary. 
(d) Noncompliance Resolution:  Payment will be withheld if grantee is not current on all grant conditions.  
Flagrant disregard for grant conditions will result in a stop work order and cancellation of the Grant 
Agreement.  
 

 



Task 

No.
Task Description

Task Start 

Date

Task End 

Date

Grant 

Funding 

Request

Match Cash Match In-Kind Total

1 Options Analysis December 2018 March 2019 15,000 $27,000 $42,000

2 Pilot sediment removal Feburary 2019 March 2019 $4,000 $8,000 $12,000

3 Other Direct Costs $1,556 $1,556

$19,000 $9,556 $27,000 $55,556

Colorado Water Conservation Board
Water Plan Grant - Exhibit B

Budget and Schedule
Date:

Name of Applicant: Delta Brick & Climate Company

Total

Page 1 of 2

Project Start Date: December 1, 2018

Project End Date: March 30, 2019

Name of Water Project: Paonia Reservoir Sediment Removal and Utilization



Imagery................................................NAIP, January 2010
Roads..............................................©2006-2010 Tele Atlas
Names...............................................................GNIS, 2010
Hydrography.................National Hydrography Dataset, 2010
Contours............................National Elevation Dataset, 2010
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July 31, 2018 

Christopher M. Caskey, PhD 

Delta Brick & Climate Company 

1723 Wazee Street #206 

Denver, CO 80202 

 

 

 

Colorado’s Water Plan Grant Review Committee 

1313 Sherman Street 

Denver, CO 80203 

 

Dear Review Committee, 

 

I am pleased to submit my application for Water Plan Grant funding for the project Paonia                
Reservoir Sediment Removal and Utilization . Successful implementation of this project would           

create benefits for agricultural, environmental, and economic stakeholders, and aligns well with            

Colorado’s goals as enumerated in our Water Plan. 

 

Delta Brick & Climate Company commits $27,000 of staff time and $9,556 in cash to the project.                 

$8,000 of the cash will be spent on excavation and transport of sediment in a pilot project. This                  

activity depends upon the successful completion of a utilization pilot facility at which the              

sediment can be off-loaded. This facility is in the planning phase with a prefered site selected,                

and likely secured by the time of this grant’s implementation. I will communicate with CWCB               

staff as the pilot facility goes forward. 

 

Please reach out to me at chris@cmcaskey.com for any additional information. 

 

 

Best Regards, 

 

 

 

Christopher Caskey 

Founder 

Delta Brick & Climate Company 









 
 
5/5/2018 
 
To Whom it May Concern: 
 
This is a letter of support for the Clay Utilization Project. 
 
Elsewhere Studios was founded in 2008 to serve the local community of Paonia and 
the global community of artists with the following mission: 

Elsewhere Studios Residency Program is a bridge between local and global 
communities. We provide a unique and fertile landscape that nurtures artists and 
their artistic processes. We offer focused time and space for artists to transcend 
to new levels in their work, ideas, and lives. 

 
Since its inception in 2011, the Elsewhere Studios Residency Program has hosted over 
170 artists from 29 states and 13 countries for residencies lasting between one and six 
months. The residencies act as a research and development lab for artists, allowing 
them to push the boundaries of their art by experimenting with new techniques and to 
focus on process, not production. Elsewhere residents share their work and process 
with the community through bimonthly events. They expose our small community to 
contemporary art from around the world and serve as ambassadors between Paonia 
and their communities. 
 
In addition to the residency program we have initiated other projects that engage and 
add vibrancy to our community:  
● The Alleyscape Art Wall project built by Elsewhere artist residents and over 100 

local community members, modeled after Portland’s Village Building 
Convergence. The Art Wall showcased green building techniques and provides a 
fun informal gathering place.. 

● The Paonia Community Garden that hosts free monthly summer workshops on 
permaculture, biodynamics, composting, food forests, vermiculture, etc 

 
Elsewhere is part of the North Fork Valley Creative District and has helped to 
spearhead the Space to Create initiative, funded through CO Creative Industries and 
ArtSpace, which is creating affordable housing and work spaces for artists.  
 
In 2017 we received a very competitive grant (23 funded out of a field of 263 
applications) from Art in Society (a project funded by Bonfils Stanton, Hemera 
Foundation, and Colorado Creative Industries) for a project titled INSPIRED: Art at 
Work.  

Elsewhere Studios   PO Box 927   Paonia, CO 81428    970 527 3249 









730 17th Street 

Suite 430 
Denver, Colorado 80202 

 
Office:  303-534-0488 

 

September 6, 2018 

 

To whom it may concern, 

Re:  Vessels Coal Gas Letter of Support 

Vessels Coal Gas was founded in 2003 with the purpose to destroy and use coal mine methane, a potent climate                    

pollutant and large wasted resource. We operate several methane destruction facilities that generate             

greenhouse gas offset credits that we sell on several markets, primarily California’s cap-and-trade system. Our               

flagship project generates 3 MW of electrical power in Colorado’s North Fork valley using gas from the Elk Creek                   

coal mine. The project was developed in conjunction with Oxbow Mining, Gunnison Energy, Aspen Ski area, Holy                 

Cross Energy, and Delta Montrose Electric Association. The Elk Creek Mine produces more gas than required for                 

electric generation, so our project also flares over three hundred million cubic of methane per year. Additional                 

uncontrolled methane emissions are estimated to be over two billion cubic feet per year. We are national                 

leaders in coal gas capture and greenhouse gas management. 

Greenhouse gas management is an emerging industry and offsets are a new commodity. There is a significant                 

business opportunity in greenhouse gas management, and we note that legislation and regulation has lagged               

behind the market and environmental needs of this business area. 

Vessels Coal Gas is in discussions with Delta Brick & Climate Company to use gas currently being flared to fire                    

ceramics from locally-sourced clay. We are willing to divert gas from our flare, provided we are compensated for                  

our time and expenses and retain the rights to generated greenhouse gas offsets. We encourage the recipients                 

of this letter to look favorably on proposals submitted by Delta Brick & Climate Co.  

Please contact us for more information. 

 

Regards, Tom Vessels 

 

President of Vessels Coal Gas, Inc. 
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OXBOW MINING, LLC 
3737 Hwy 133    P.O. Box 535    Somerset, Colorado 81434  USA  Tel (970)929-5122  Fax 

(970)929-5177 

 

 

 

Two whom it may concern, 

 

Oxbow Mining, LLC was founded in 1995 to develop coal resources in Colorado's North Fork 

Valley. As is the case with many coal seams, the coal in the North Fork Valley is saturated with 

natural gas. For worker safety, that gas--called coal mine methane--is vented or flared. 

 

In 2011 Oxbow partnered with Gunnison Energy, Vessels Coal Gas, Holy Cross Electric, and 

Aspen Ski Company to use this resource. The result was a methane capture system and three 

megawatts of electric generation, enough to power Aspen Ski Area. There are few coal mine 

methane utilization projects in the country, and this project establishes us as a national leader. 

 

Because of our leadership and local presence, we were invited to join the North Fork Coal Mine 

Methane Working Group, a stakeholder dialogue organized by Delta and Gunnison Counties 

whose stated mission is "the support of the coal mines and surrounding communities in the North 

Fork Valley through the development of a comprehensive strategy for education, capture, 

exploration of mitigation, and economic utilization of coal mine methane." 

 

One interesting idea to emerge from this dialogue is to use heat from flared coal mine methane to 

fire ceramics such as brick and tile. Clay for the ceramics would be sourced from Paonia 

Reservoir, a local irrigation reservoir which has lost a third of its storage to sedimentation. This 

project would create a win-win scenario by restoring reservoir function, putting coal mine 

methane to beneficial use, and create local jobs. 

 

The Western Slope Conservation Center and Delta Brick & Climate Company are both pursuing 

funding for different aspects of such a project.  Oxbow Mining supports these efforts. We have 

space at our mine site that could host a ceramics factory, methane that is currently being gathered 

and flared, and a rail load-out facility. We will continue to communicate with different 

stakeholders as the project progresses. 

 

Best Regards, 

 

Michael Ludlow 

President 

Oxbow Mining, LLC 
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             Railroads are derived from an unpublished data set provided to USGS by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST). Following is an excerpt from the GIST description of the data set; the original data contain attributes not used by US Topo: The rail lines layer represents the freight lines of the nation's railroad system. The data set covers all 50 states and the District of Columbia, as well as territories and possessions of the United States. No rail lines exist in American Samoa, Guam, Northern Mariana Islands, and the Virgin Islands of the US. Phase 1 of this product is a completed deliverable. This phase involved adding and validating network attribute data including railroad ownership, trackage and haulage rights, operational status, operating subdivisions, signaling systems, track class and traffic density. Phase 2 adjusted the topological alignment of the track using the best available remote sensing imagery. Information originally based on the Department of Transportation (DOT) Federal Railroad Administration (FRA) 1:100K rail network. The data have been updated by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST).
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             Ferry Routes
             Vector digital data
             The ferry route names were derived from Federal Highway Administration (Office of Highway Policy Information) data by howderfamily.com, and are used here with permission. The Federal Highway Administration, Office of Highway Policy Information report contains selected information on toll facilities in the United States that has been provided to FHWA by the States and/or various toll authorities regarding toll facilities in operation, financed, or under construction as of January 1, 2013. The report is based on voluntary responses received biennially. The ferry route lines were digitized by the USGS-NGTOC using aerial imagery and are general representations only, and not for navigation purposes. 
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             Runway outlines are for Federal Aviation Administration (FAA)-recognized public and private airports in the United States. The FAA runway coordinates, FAA_RunwayID, and Airport Location Codes were used by the USGS to digitize runway outlines on recent NAIP orthoimagery. The digitized data were inspected for accuracy and completeness then loaded into the USGS national transportation database.
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             Vector digital data
             This dataset is for delineation of the pipeline location on standard maps. The route of the Trans-Alaska Pipeline was received from Alyeska Pipeline Service Company via the State Pipeline Coordinator's Office.  The original projection was transverse Mercator. Annotation for the pipeline was added by DNR via the annotation sub class 'PIPE'. Written permission to include these data as part of the ADNR digital base map has been received from the Alyeska Pipeline Service. To ensure distribution of the most current public information, please refer requests for data or products to the Alaska Department of Natural Resources, Information Resource Management Section. It is not recommended that the data be used at a scale larger than 1:25,000. Any hardcopies or published datasets utilizing these data sets shall clearly indicate their source. If the user has modified the data in any way they are obligated to describe the types of modifications they have performed. User specifically agrees not to misrepresent these data sets, nor to imply that changes they made were approved by the Alaska Department of Natural Resources.
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             Any location where fire fighters are stationed or based out of, or where equipment that such personnel use in carrying out their jobs is stored for ready use. Fire fighting training academies or locations are included. Fire Departments which are Mobile Units and not having a permanent location, are included, in which case their location has been depicted at the city/town hall or at the center of their service area if a city/town hall does not exist. This dataset includes those locations primarily engaged in forest or grasslands fire fighting, including fire lookout towers if the towers are in current use for fire protection purposes.  This dataset includes both private and governmental entities.  Locations that serve only administrative function are excluded. Locations serving both administrative and operational functions are included.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Hospitals
             Vector digital data
             Includes general medical and surgical hospitals, psychiatric, substance abuse and specialty hospitals such as Children's hospitals, cancer, maternity and rehabilitation hospitals. Other types of hospitals are included if represented in data sets provided by various partners for this compilation. Hospitals operated by the US Department of Veterans Affairs are included. Nursing homes, long term care facilities and Urgent Care facilities are generally excluded. Locations that are administrative offices only are excluded from the dataset.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Schools
             Vector digital data
             The schools within this dataset are composed of Public elementary and secondary education in the US as defined and tracked by the National Center for Education Statistics (NCES), Common Core Dataset (CCD). Private schools in this dataset are composed of Private elementary and secondary education in the US as defined by the Private School Survey, NCES. The colleges and Universities are composed of postsecondary education facilities as defined by the Integrated Post Secondary Education System (IPEDS), NCES. Included are Doctoral and Research Universities, Masters Colleges and Universities, Baccalaureate Colleges, Associates Colleges, Theological seminaries, Medical schools and other health care professions, schools of engineering and technology, business and management, art, music, design, Law schools, Teachers colleges, Tribal colleges and other specialized institutions.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Cemeteries
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Cemeteries are one feature from the GNIS data base.
             http://geonames.usgs.gov/
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             U.S. Geological Survey
             2016
             National Cemetery
             Vector digital data
             National Cemeteries are under the jurisdiction of the National Cemetery Administration (NCA), U.S. Department of Veterans Affairs. The NCA provided USGS with a list of National Cemeteries to show in USGS spatial data products. Boundaries for these cemeteries for 1:24,000 scale maps were created by USGS using parcel data and aerial imagery. National Cemetery names are also stored in the USGS Geographic Names Information System (GNIS).
             http://geonames.usgs.gov/
             http://www.cem.va.gov/
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Post Offices
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Post Offices are one feature from the GNIS data base.
             http://geonames.usgs.gov/
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Law Enforcement
             Vector digital data
             Includes locations where sworn officers of a law enforcement agency are regularly based or stationed, primarily local police station locations. State and federal law enforcement agencies are generally excluded from this dataset.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Prisons
             Vector digital data
             Includes government operated prisons and facilities privately operated for the government such as medium and high security prisons and correctional institutions. Low and minimum security institutions such as local jails, prison camps, correctional farms or work farms, detention and treatment centers are excluded.
             http://nationalmap.gov
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             U.S. Geological Survey
             2016
             Geographic Names Information System (GNIS)
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products.
             http://geonames.usgs.gov/
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             U.S. Geological Survey in cooperation with U.S. Environmental Protection Agency, USDA Forest Service, and other Federal, State and local partners. National Hydrography Dataset is a component of a comprehensive base geospatial data model.
             20130924
             Hydrography
             Vector digital data
             The National Hydrography Dataset (NHD) is a feature-based database that interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface water drainage system. The high-resolution NHD was originally created using 1:24,000-scale data. State and Local Stewards are improving the data by incorporating local updates based on more current and more accurate source data. Water features in the real world are relatively dynamic and the differences at the time of data collection mean that water features may not register exactly to other layers. The hydrographic feature names contained in and displayed by the NHD are extracted and validated from the Geographic Names Information System (GNIS). Spatial objects may be filtered or generalized to achieve a 1:24,000-scale representation. -- For Alaska only, NHD data were originally captured from the 1:63,360 USGS topographic map series. These data are being continually upgraded by the USGS and partner organizations in Alaska. Currency, accuracy, and resolution therefore vary.
             http://nhd.usgs.gov/
             http://nhd.usgs.gov/gnis.html
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             U.S. Geological Survey
             2012
             Gaging Stations
             Vector digital data
             This dataset provides the location of approximately 10,000 active stream gages maintained by the U.S. Geological Survey (USGS).  This data is a subset of National Water Information System (NWIS) stream gages available in all U.S. States and Territories. Only Active stations with either Partial or Continuous records for water year 2012 are symbolized.
             http://waterdata.usgs.gov/nwis/
             http://waterdata.usgs.gov/nwis/rt
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             U.S. Fish and Wildlife Service
             2014
             Wetlands - Emergent and Forest/Shrub
             vector digital data
             This data set represents the extent, approximate location and type of wetlands and deepwater habitats in the United States and its Territories. While the Fish and Wildlife Service produces a variety of wetland categories, only two (Emergent and Forest/Shrub wetlands as defined by Cowardin et al. (1979)) are included on US Topo Maps.The emergent wetlands depicted do not include lakes, rivers, open water ponds, deepwater marine and estuarine features or non-vegetated, farmed, intermittent and temporarily flooded wetlands. The goal is to provide a visual depiction of the approximate location and extent of Emergent and Forest/Shrub wetlands. Digital wetlands data are intended for use with base maps and digital aerial photography at a scale of 1:12,000 or smaller. Due to the scale, the primary intended use is for data display on the US Topo Maps. This data display is not intended for analysis. The map products were neither designed or intended to represent legal or regulatory products. Questions or comments regarding the interpretation or classification of wetlands can be addressed by visiting http://www.fws.gov/wetlands/FAQs.html These data were developed in conjunction with the publication Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, DC. FWS/OBS-79/31. For more information on the wetland classification codes visit http://www.fws.gov/wetlands/Data/Wetland-Codes.html. Note that coastline delineations were drawn to follow the extent of wetland features as described by this project and may not match the coastline shown in other base maps.
             http://www.fws.gov/wetlands/
             http://www.fws.gov/wetlands/FAQs.html
             http://www.fws.gov/wetlands/Data/Wetland-Codes.html
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             Global Land Ice Measurements from Space initiative (GLIMS)
             2012
             Glaciers - Alaska
             Vector digital data
             The Randolph Glacier Inventory (RGI 2.0) is a global inventory of glacier outlines. It is supplemental to the Global Land Ice Measurements from Space initiative (GLIMS). Production of the RGI was motivated by the forthcoming Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5). Updates beyond the IPCC 2012 deadlines will take the form of additions to the GLIMS Glacier Database. As resources allow, all these data will be incorporated into the GLIMS Glacier Database.  The RGI data are used without alteration by the U.S. Geological Survey for US Topo maps and are not yet integrated with other hydrography features from USGS datasets. Glacier names are from the Geographic Names Information System (GNIS).  RGI polygon boundaries are not shown in the US Topo representation.
             http://www.glims.org/RGI/randolph.html
             http://www.glims.org/RGI/RGI_Tech_Report_V2.0.pdf
          
        
         50000
         digital data
         
           
             
               2010
               2012
            
          
           publication date
        
         Hydrography - Glaciers
         Hydrography features and glaciers
      
       
         
           
             International Boundary Commission
             2015
             Vector digital data
             U.S.-Canada National Boundary
             The boundary is a digital representation of the International boundary between the United States and Canada as per the Treaty of 1908. It has been generated from a combination of recent surveys and datum conversions. It is intended for general mapping purposes only. The boundary dataset is composed of 29 segments that correspond to the original 256 boundary maps. Attributes of each segment define the scale in which the line in that area may be accurately depicted. It is produced for mapping purposes only and not intended to illustrate the boundary beyond the limits of the scale for any given segment.
             http://www.internationalboundarycommission.org/
             http://www.internationalboundarycommission.org/products.html#nad83
          
        
         digital data
         
           
             
               2015
               2015
            
          
           publication date
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             U.S. Geological Survey, U.S. Department of Agriculture, and the Instituto Nacional de Estadística y Geografía of Mexico.
             2006
             Vector digital data
             U.S.-Mexico National Boundary
             The international boundary between Mexico and the United States, defined as a joint venture between the U.S. Department of Agriculture (USDA) and the Instituto Nacional de Estadística y Geografía of Mexico (INEGI), resulted in an unofficial United States-Mexico boundary dataset that was further enhanced by the U.S. Geological Survey's Border Environmental Health Initiative (BEHI). With the data frame scale set to 1:5,000 in ArcMap, the center of the Rio Grande/Río Bravo was digitized using the NAIP 2004 Imagery. In areas with dense stands of salt cedar (bounding box = UL -104.714 30.038, UR -104.664 30.037, LR -104.666 29.933, LL -104.717 29.934; NAD83), the center of the channel was difficult, and sometimes impossible, to easily determine. To determine the location of the boundary, the GIS analyst compared the location of the line in the INEGI 1:250K Limite feature class with the NAIP 2004 Imagery and adjusted the boundary to the image, thus, the delineation of the international boundary is less certain in these areas. The remaining part of the border was extracted from the INEGI 1:250K Limite feature class and appended to the line feature class created along the Rio Grande/Río Bravo. The U.S. Geological Survey reviewed the original USDA data against 2007 NAIP imagery and further edited 9 line segments in the Rio Grande areas to conform to National Map Accuracy Standards.
             http://borderhealth.cr.usgs.gov/projectindex.html
             http://extract.cr.usgs.gov/BorderHealth/Boundaries/Int_Boundary/International_Boundary_Shapefile.zip
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         International Boundary between Mexico and the United States
      
       
         
           
             U.S. Department of Agriculture (USDA) Forest Service - Washington Office Automated Lands Program (ALP).
             2015
             Vector digital data
             USDA Forest Service Boundary
             The forest service boundaries defined by the USDA Forest Service encompassing the National Forest System (NFS) lands within the original proclaimed National Forests, along with lands added to the NFS which have taken on the status of 'reserved from the public domain' under the General Exchange Act. The following area types are included: National Forest, Experimental Area, Experimental Forest, Experimental Range, Land Utilization Project, National Grassland, Purchase Unit, and Special Management Area. The nationwide Proclaimed Forest dataset was created by the USDA Forest Service, Washington Office Automated Lands Program (ALP) staff from collected source data created by the Regional Offices. Only maps in USDA Forest Service areas will contain USDA Forest boundaries.
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             U.S. Census Bureau
             2015
             Vector digital data
             State and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses the TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/STATE/
             http://www.census.gov/geo/www/bas/bashome.html
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         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2015
             Vector digital data
             County and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses Census TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/COUNTY/
             http://www.census.gov/geo/www/bas/bashome.html
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             Office of the Deputy Under Secretary of Defense for Installations and Environment, Business Enterprise Integration Directorate
             2011
             U.S. Military Installations, Ranges, and Training Areas
             vector digital data
             This dataset depicts the authoritative boundaries of the most commonly known Department of Defense (DoD) sites, installations, ranges, and training areas in the United States and Territories. These sites encompass land which is federally owned or otherwise managed. This dataset was compiled by the Defense Installation Spatial Data Infrastructure (DISDI) Program. This dataset represents the baseline for georeferenced boundaries of sites selected from the 2010 Base Structure Report. The boundary locations are intended for planning purposes only and do not represent the legal or surveyed land parcel boundaries. This list does not necessarily represent a comprehensive collection of all DoD facilities, and only those in the fifty United States and US Territories were considered for inclusion. Maps produced at a scale of 1:50,000 or larger which otherwise comply with National Map Accuracy Standards will remain compliant if this data is incorporated. Although these data have been provided by the DoD components, no warranty expressed or implied is made regarding the utility of the data on any other system, in derived products or data alterations, nor shall the act of distribution constitute such warranty.
             http://www.acq.osd.mil/ie/index.shtml
             http://geo.data.gov/geoportal
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             National Park Service - Land Resources Division
             2015
             National Park Service Boundary
             Vector digital data
             This dataset depicts National Park Service unit boundaries for display and general analysis purposes. The USGS converted areas of generally 3 acres or less to point features to facilitate cartographic display on the US Topo digital map product. See Source URL for link to complete dataset. This data set is complete but subject to continual updates to reflect boundary amendments, legislation, and acquisitions, and improved processing techniques. The data is being regularly updated with verified boundaries from NPS Land Resources Division. The data is intended for use as a tool for display and general GIS analysis purposes only. It is in no way intended for engineering or legal purposes. The data accuracy is checked against best available sources which may be dated. NPS assumes no liability for use of this data. Boundaries from the Land Resources Division have separate polygons for each type of unit. For example Denali National Park and Denali National Preserve are separate individual polygons.
             https://irma.nps.gov/App/Portal
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         Current Administrative Boundaries of the National Park System Units
      
       
         
           
             US Fish and Wildlife Service
             2016
             Simplified FWS Boundaries
             Vector digital data
             This data set depicts simplified boundaries of lands administered by the U.S. Fish and Wildlife Service including National Wildlife Refuges, National Fish Hatcheries, FWS administrative sites, and other conservation areas. The Alaska National Wildlife Refuge Boundaries data set depicts the legislative boundary of the 16 National Wildlife Refuges in Alaska at a source scale of 1:63,360. The dataset was created by the U.S. Fish and Wildlife Service, Region 7, Division of Realty and Natural Resources. The USGS substituted the Alaska National Wildlife Refuge boundaries for the USFWS Simplified Wildlife Refuge Boundaries in Alaska for cartographic purposes. The USFWS Simplified Wildlife Refuge Boundaries are simplified from the U.S. Fish and Wildlife Service Real Estate Interest data layer containing polygons representing tracts of land (parcels) in which the Service has a property or management interest. These interests include full land ownership, secondary interests in property primarily managed and reported by other federal agencies, leased property, property managed by agreement with other parties, and, within National Wildlife Refuges, property governed by conservation easements. A conservation easement is a permanent, legally enforceable land preservation agreement between a landowner and a government agency that restricts real estate, commercial and industrial development of the land, which remains private property. Inholdings of private property within Refuge areas not covered by conservation easements are excluded from these boundaries. The Hawaiian Islands National Wildlife Refuge and Waterfowl production area easements acquired through the small wetlands program have been omitted. Interior boundaries between parcels were dissolved to produce a single set of simplified external boundaries for each feature. These are resource grade mapping representations of the U.S. Fish and Wildlife Service boundaries. For legal descriptions of the land represented here contact the USFWS Realty Office. This map layer was compiled by the U.S. Fish and Wildlife Service. The Alaska National Wildlife Refuges dataset was derived from the following digital sources and legal documents: 1) Federal Register, Vol. 48, No. 38 Thursday, February 24, 1983 Notices Pages 7890-8029. 2) USGS 1:250,000 scale Alaska Boundary Series maps entitled: Alaska National Interest Lands Conservation Act December 2, 1980 P.L. 96-487 3) Various legal documents such as survey plats, legal metes and bounds descriptions, Deeds, and Titles. 4) USGS 1:63,360 scale revised hydrography Digital Line Graphs depicting ground conditions from 1955 to 1986. Although these Fish and Wildlife boundaries represent lands administered by the U.S. Fish and Wildlife Service, not all areas are open to the public. Some fragile habitats need to be protected from human traffic, some management areas are closed, and the terms of some conservation easements preclude public access. The public is urged to contact specific Refuges or other conservation areas before visiting.
             http://www.fws.gov/GIS/data/CadastralDB/FWS_Simplified_Boundaries.zip
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         U. S. Fish and Wildlife Service Boundary
         Boundary polygons and names
      
       
         
           
             U.S. Department of Commerce, U.S. Census Bureau, Geography Division
             2012
             Metlakatla Alaska Boundary
             Vector digital data
             This boundary depicts Metlakatla, AK, referred to as Annette Island in the Census AIANNH shapefile NAME attribute. The area is home of the Metlakatla Indian Community. The Census Bureau TIGER Line shapefiles and related database files are an extract of selected geographic and cartographic information from the US Census Bureau's Master Address File-Topologically Integrated Geographic Encoding and Referencing -MAF-TIGER- Database. The 2010 Census boundaries for federally recognized American Indian reservations and off reservation trust lands are as of January 1, 2010, as reported by the federally recognized tribal governments through the Census Bureau's Boundary and Annexation Survey. No warranty, expressed or implied is made with regard to the accuracy of these data, and no liability is assumed by the U.S. Government in general or the U.S. Census Bureau in specific as to the spatial or attribute accuracy of the data. The act of distribution shall not constitute any such warranty and no responsibility is assumed by the U.S. government in the use of these files. The boundary information in the TIGER-Line Shapefiles is for statistical data collection and tabulation purposes only. Their depiction and designation for statistical purposes do not constitute a determination of jurisdictional authority or rights of ownership or entitlement and they are not legal land descriptions.
             http://www2.census.gov/geo/tiger/TIGER2012/AIANNH
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             Bureau of Land Management
             Unknown
             Alaska Bureau of Land Management Boundary
             Vector digital data
             Selected BLM unit boundaries were provided to USGS by BLM Alaska State Office as unpublished datasets. The dataset is for general mapping purposes for use on the Alaska US Topo product. These boundaries include National Petroleum Reserve, Steese National Conservation Area, White Mountains National Recreation Area. Other BLM units in Alaska are not shown on US Topo maps as of this date, though more will be shown in the future. Any hardcopies or published datasets using this data shall clearly indicate their source. Any users wishing to modify this data are obligated to report the extent of their modifications. User specifically agrees not to misrepresent modification to this data as approved or endorsed by the BLM. No warranty is made by the Bureau of Land Management as to the accuracy, reliability, or completeness of these data for individual use or aggregate use with other data.
             http://www.blm.gov/ak/st/en.html
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             U.S. Dept. of Interior, Bureau of Land Management, Division of Support Services, Branch of Information Resource Management
             2011
             Public Land Survey System
             Vector digital data
             The Public Land Survey System (PLSS) information shown on these maps is for general reference purposes only and should not be used to determine legal boundaries or land ownership. US Topo maps are not legal documents. The Bureau of Land Management (BLM) is the authoritative source for PLSS information at the federal level. The US Topo representation is derived from BLM GIS data files. Although this metadata record is included with all maps, PLSS is shown on US Topo maps for only states that have PLSS.  Metadata for BLM PLSS data can be located through http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html.  Note: Alaska PLSS consists of protracted (computed, not surveyed) data only. Section boundaries were generated from geodetic latitude and longitude coordinate pairs as recorded on BLM's official protraction diagrams of the state of Alaska. Metadata for Alaska PLSS is at http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html.
             http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html
             http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html
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             USGS - National Elevation Dataset is a component of a comprehensive base geospatial data model.
             20050801
             Hypsography
             Vector digital data
             This contour featureclass was generated from the 1/3 arc-second version of the National Elevation Dataset (NED). The intended viewing scale for these features is 1:24,000. The contours are derived from a filtered elevation raster to achieve smoother arcs. The NED data were modified by the National Hydrography Dataset (NHD) flow lines and water bodies to facilitate improved integration between the hypsography and hydrography on USGS map products. These contours were generated primarily for use as a layer in GeoPDFs created in the US Topo digital mapping program. The raster data source of contours is the National Elevation Dataset (NED) 1/3 arc-second layer. The 1/3 arc-second NED contains resampled data from the 1/9 arc-second layer of NED. Secondary datasets include the high resolution flow lines, water bodies, and areas from the National Hydrography Dataset (NHD). The NHD layers are used in hydro-enforcement of the DEM prior to contour generation. The goals of the hydro-enforcement are to prevent contour lines from extending over the surface of water bodies and to align the contour reentrants with the NHD single-line streams. The NED raster cells are converted to points. Those points, along with the NHD flow lines are input into an interpolation tool to create a new surface. The NHD water bodies and areas are preprocessed to attach the minimum and maximum elevation to each polygon. From these precalculated values, an appropriate value is calculated by which to raise the elevation cells under the NHD polygons. The NHD polygons are then converted into rasters, which in turn will be used to generate a mosaic that includes the new raster surface. The mosaic is filtered to provide smoother contour lines. Contours are generated and depression and index contours are identified. There is no guarantee or warranty concerning the accuracy of the data. Users should be aware that temporal changes may have occurred since these data were collected and generated and that some parts of these data may no longer represent actual surface conditions. Hydro-enforcement and generalization can also significantly alter the spatial characteristics of the contours. Users should not use these data for critical applications without a full awareness of its limitations.
             http://ned.usgs.gov/
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         Contours
      
       
         
           
             U.S. Geological Survey
             2016
             Land Cover - Woodland
             Vector digital data
             The Woodland Tint is a derivative land cover product created using several national map layers: three National Land Cover Database (NLCD) 2011 raster layers (Tree Canopy, Imperviousness, and Land Cover); and two vector layers (National Hydrography Dataset and Transportation). The process begins with masking the NLCD 2011 Tree Canopy Data cartographic with NLCD 2011 Imperviousness (values from 1-100), and NLCD 2011 Land Cover (value 11 = Open Water). The resulting raster data with canopy values of 20 and greater are converted to woodland vector polygons and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Area and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted. For Alaska, the Woodland Tint is a derivative land cover product created using five national map layers: one raster layer, National Land Cover Database (NLCD) 2011 (Land Cover); and four vector layers (National Hydrography Dataset, Transportation Roads, Transportation Airports and Transportation Railroads). The process begins with combining three NLCD 2011 Land Cover V1 Classes (41 - Deciduous Forest, 42 - Evergreen Forest, and 43 - Mixed Forest). The resulting raster data was converted to woodland vector polygons, and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Areas and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted.
             http://nationalmap.gov
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         Land Cover - Woodland
         National Landcover Dataset; National Hydrography Dataset; National Transportation Dataset
      
       
         
           
             U.S. Geological Survey
             20050801
             Shaded Relief
             raster digital data
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What is a US Topo map?


A US Topo map is a digital topographic map that covers 7.5-minutes of longitude by 7.5-minutes of latitude and is produced at a scale of 
1:24,000. US Topo maps are freely distributable and are available for download on the Web from the USGS Store (http://store.usgs.gov) 
in Portable Document Format (PDF) with geospatial extensions (GeoPDF®, a registered trademark of TerraGo Technologies). PDF maps 
can be viewed and printed with any conforming PDF software. Versions 9.x and late of Adobe® Reader® and Acrobat® software provide 
access to the geospatial functionality of the US Topo map. Adobe Reader is available for free at http://get.adobe.com/reader. Geospa-
tial functionality is enhanced with the TerraGo® Toolbar™, a plug-in to the Adobe software that may be downloaded for free at http://
usgs.terragotech.com/home. More information about US Topo maps and their use is available at http://nationalmap.gov/ustopo.


The base data layer of a US Topo map is a recent orthographic aerial photograph. These orthoimages have been corrected to remove 
scale distortions that result from the varying terrain and deviations of the aircraft’s position from the true vertical. The maps include 
contours that show the shape of the Earth’s surface, hydrographic features such as lakes and rivers, roads, boundaries, and geograph-
ic names. Additional data from the geographic data themes of transportation, names, elevation, hydrography, boundaries, structures 
(such as fire stations) and land cover (such as woodland tint) is being added to the maps as they are updated, resulting in a product 
that will become progressively more robust over time. Feature data is incorporated from national Geographic Information System (GIS) 
databases under the stewardship of USGS data programs. The US Topo map is intended for conventional map users, not for advanced 
GIS analysis. However, most of the data sources used are in the public domain and may be downloaded for free from The National Map 
(TNM) (http://nationalmap.gov).


US Topo maps are revised on a three-year production cycle.


Symbols on US Topo Maps


The underlying orthoimage for each US Topo map shows those features on the Earth’s surface that are visible to the eye. Because each 
map is made at a scale of 1:24,000 (one inch on the map represents 24,000 inches or 2,000 feet  on the ground), selected features are also 
shown and emphasized by symbols, geographic names, and highway route numbers.


Map features may be represented as points, lines, or polygons. They incorporate different colors and patterns to distinguish between 
feature types and to show each feature’s importance. For example, a perennial stream is symbolized by a solid blue line while an 
intermittent stream is shown by a blue dashed and dotted line. A large reservoir is depicted by a polygon while a small reservoir may be 
shown by a point symbol if it is too small to show as a polygon.


Point symbols of different shapes and sizes depict features such as structures, dams, gates, rocks, waterfalls, and wells. Linear map 
symbols (lines) show such features as roads, rivers, boundaries, and contours. Color is used to show the class of information: topo-
graphic contours in brown, streams and rivers and other hydrographic features in blue, and roads in black and red. Areal features are 
outlined to depict the areal extent and may also be emphasized by a color tint. Names and labels are shown in different type fonts, 
sizes, and colors.


The unique feature of a topographic map is the contour. These lines do not exist on the Earth’s surface. They join points of equal eleva-
tion above a zero level surface (such as Mean Sea Level) and therefore show heights of the land and reveal the shape of the land 
surface. Heavier brown lines are index contours and are labeled with the elevation they represent. Closely spaced contours indicate a 
steep land slope; widely spaced contours show more level ground. The elevation difference between adjacent contours is the contour 
interval. A map of a relatively flat area may have a contour interval of 10 feet. In steep areas an interval of 100 feet or more may be 
used to avoid coalescence or convergence of the contour lines. The contour interval is always noted below the bar scale in the map 
marginalia.


The cartographic representation of roads has been updated from a characterization based on organizational maintenance (Interstates, 
US routes, State routes, etc.) to a functional classification defined as follows:


• Expressway1: A controlled access, divided arterial highway for through traffic.
• Secondary Highway1: Hard surface highways including secondary State routes, primary county routes, and other highways 


that connect principal cities and towns, and link these places with the primary highway system.
• Local Connector1: Hard surface roads not included in a higher class and improved, loose surface roads passable in all kinds 


of weather. These roads are adjuncts to the primary and secondary highway system and represent major arteries through 
populated places.


• Local Road1: Roads used primarily for local traffic.


1 Federal Highway Administration Planning Glossary - http://www.fhwa.dot.gov/planning/glossary/glossary_listing.cfm.
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What is a US Topo map?


A US Topo map is a digital topographic map that covers 7.5-minutes of longitude by 7.5-minutes of latitude and is produced at a scale of 
1:24,000. US Topo maps are freely distributable and are available for download on the Web from the USGS Store (http://store.usgs.gov) 
in Portable Document Format (PDF) with geospatial extensions (GeoPDF®, a registered trademark of TerraGo Technologies). PDF maps 
can be viewed and printed with any conforming PDF software. Versions 9.x and late of Adobe® Reader® and Acrobat® software provide 
access to the geospatial functionality of the US Topo map. Adobe Reader is available for free at http://get.adobe.com/reader. Geospa-
tial functionality is enhanced with the TerraGo® Toolbar™, a plug-in to the Adobe software that may be downloaded for free at http://
usgs.terragotech.com/home. More information about US Topo maps and their use is available at http://nationalmap.gov/ustopo.


The base data layer of a US Topo map is a recent orthographic aerial photograph. These orthoimages have been corrected to remove 
scale distortions that result from the varying terrain and deviations of the aircraft’s position from the true vertical. The maps include 
contours that show the shape of the Earth’s surface, hydrographic features such as lakes and rivers, roads, boundaries, and geograph-
ic names. Additional data from the geographic data themes of transportation, names, elevation, hydrography, boundaries, structures 
(such as fire stations) and land cover (such as woodland tint) is being added to the maps as they are updated, resulting in a product 
that will become progressively more robust over time. Feature data is incorporated from national Geographic Information System (GIS) 
databases under the stewardship of USGS data programs. The US Topo map is intended for conventional map users, not for advanced 
GIS analysis. However, most of the data sources used are in the public domain and may be downloaded for free from The National Map 
(TNM) (http://nationalmap.gov).


US Topo maps are revised on a three-year production cycle.


Symbols on US Topo Maps


The underlying orthoimage for each US Topo map shows those features on the Earth’s surface that are visible to the eye. Because each 
map is made at a scale of 1:24,000 (one inch on the map represents 24,000 inches or 2,000 feet  on the ground), selected features are also 
shown and emphasized by symbols, geographic names, and highway route numbers.


Map features may be represented as points, lines, or polygons. They incorporate different colors and patterns to distinguish between 
feature types and to show each feature’s importance. For example, a perennial stream is symbolized by a solid blue line while an 
intermittent stream is shown by a blue dashed and dotted line. A large reservoir is depicted by a polygon while a small reservoir may be 
shown by a point symbol if it is too small to show as a polygon.


Point symbols of different shapes and sizes depict features such as structures, dams, gates, rocks, waterfalls, and wells. Linear map 
symbols (lines) show such features as roads, rivers, boundaries, and contours. Color is used to show the class of information: topo-
graphic contours in brown, streams and rivers and other hydrographic features in blue, and roads in black and red. Areal features are 
outlined to depict the areal extent and may also be emphasized by a color tint. Names and labels are shown in different type fonts, 
sizes, and colors.


The unique feature of a topographic map is the contour. These lines do not exist on the Earth’s surface. They join points of equal eleva-
tion above a zero level surface (such as Mean Sea Level) and therefore show heights of the land and reveal the shape of the land 
surface. Heavier brown lines are index contours and are labeled with the elevation they represent. Closely spaced contours indicate a 
steep land slope; widely spaced contours show more level ground. The elevation difference between adjacent contours is the contour 
interval. A map of a relatively flat area may have a contour interval of 10 feet. In steep areas an interval of 100 feet or more may be 
used to avoid coalescence or convergence of the contour lines. The contour interval is always noted below the bar scale in the map 
marginalia.


The cartographic representation of roads has been updated from a characterization based on organizational maintenance (Interstates, 
US routes, State routes, etc.) to a functional classification defined as follows:


• Expressway1: A controlled access, divided arterial highway for through traffic.
• Secondary Highway1: Hard surface highways including secondary State routes, primary county routes, and other highways 


that connect principal cities and towns, and link these places with the primary highway system.
• Local Connector1: Hard surface roads not included in a higher class and improved, loose surface roads passable in all kinds 


of weather. These roads are adjuncts to the primary and secondary highway system and represent major arteries through 
populated places.


• Local Road1: Roads used primarily for local traffic.


1 Federal Highway Administration Planning Glossary - http://www.fhwa.dot.gov/planning/glossary/glossary_listing.cfm.
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             The first recreational trails were added to US Topo maps in 2013. The data for trails come from a variety of sources. Accuracy and currency is the responsibility of the data owner; USGS evaluates the authoritativeness of the source but does not independently verify data accuracy. Trails are not complete, and will not be complete for the foreseeable future. Trails will be added as data become available from land management agencies and other authoritative sources.  All recreational trails information presented on US Topo maps is public domain, though the original source data is not necessarily public domain. This metadata section documents all data sources for all maps, not this specific map. Trails listed here are not guaranteed to be present on all relevant maps, due to schedule differences between data delivery and US Topo production schedules. Feature-level metadata is not provided in the US Topo product; there is no link between a line on the map and the source of that specific trail. Notes on data sources follow --------- For the 11 National Scenic Trails (NST): Ice Age National Scenic Trail: data provided by the volunteer organization Ice Age Trail Alliance, http://www.iceagetrail.org, in cooperation with National Park Service and Wisconsin Department of Natural Resources. -- Pacific Crest National Scenic Trail: unpublished data provided by US Forest Service -- Appalachian National Scenic Trail: data published by the Appalachian Trial Conservancy, http://appalachiantrail.org/about-the-trail/mapping-gis-data, in cooperation with National Park Service -- North Country National Scenic Trail: unpublished dataset provided by National Park Service -- Arizona National Scenic Trail: data from AZGEO Clearinghouse, https://azgeo.az.gov/azgeo/, in cooperation with U.S. Forest Service -- Pacific Northwest National Scenic Trail: unpublished data provided by US Forest Service -- Natchez Trace National Scenic Trail: unpublished dataset provided by National Park Service -- Florida National Scenic Trail: data from US Forest Service, http://www.fs.usda.gov/main/fnst/maps-publications -- Selected National Parks may have trails provided by National Park Service---------- For other trail types and sources: US Fish and Wildlife Service lands: the USFWS Hiking Trails Inventory is administered by the US Department of Transportation Federal Highway Administration, and Pacific Western Technologies, LTD. The purpose of the dataset is to create a baseline inventory of all non-motorized trails on US Fish and Wildlife Service Stations.  -- US Forest Service lands in Colorado: trails within National Forests are from unpublished data provided by USFS. Other US Forest Service lands: limited trails data published at http://data.fs.usda.gov/geodata/edw/. USFS data are developed from sources of differing accuracy. US Topo does not portray access and travel management information indicating which trails are managed for or open to specific modes of travel (motorized/non-motorized) or associated seasons of use.  At this time relatively few USFS trails are shown on US Topo (other than selected NSTs and in Colorado, as described above). -- Selected trails in Alaska from unpublished data provided by Alaska Department of Natural Resources and various federal agencies -- The International Mountain Bicycling Association (IMBA) shares their bicycle trails data with USGS as part of an ongoing partnership. IMBA-collected trails are generally not shown inside delineated Federal lands (e.g., National Forests) on US Topo maps.
             http://www.nps.gov/ncrc/programs/nts/nts_trails.html
             http://www.pnts.org
             http://www.fws.gov/gis/data/national/
             https://www.imba.com/
             http://nationalmap.usgs.gov
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             Oak Ridge National Laboratory
             2015
             Transportation, Railroads
             Vector digital data
             Railroads are derived from an unpublished data set provided to USGS by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST). Following is an excerpt from the GIST description of the data set; the original data contain attributes not used by US Topo: The rail lines layer represents the freight lines of the nation's railroad system. The data set covers all 50 states and the District of Columbia, as well as territories and possessions of the United States. No rail lines exist in American Samoa, Guam, Northern Mariana Islands, and the Virgin Islands of the US. Phase 1 of this product is a completed deliverable. This phase involved adding and validating network attribute data including railroad ownership, trackage and haulage rights, operational status, operating subdivisions, signaling systems, track class and traffic density. Phase 2 adjusted the topological alignment of the track using the best available remote sensing imagery. Information originally based on the Department of Transportation (DOT) Federal Railroad Administration (FRA) 1:100K rail network. The data have been updated by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST).
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             Various government agencies and volunteer organizations
             2016
             Ferry Routes
             Vector digital data
             The ferry route names were derived from Federal Highway Administration (Office of Highway Policy Information) data by howderfamily.com, and are used here with permission. The Federal Highway Administration, Office of Highway Policy Information report contains selected information on toll facilities in the United States that has been provided to FHWA by the States and/or various toll authorities regarding toll facilities in operation, financed, or under construction as of January 1, 2013. The report is based on voluntary responses received biennially. The ferry route lines were digitized by the USGS-NGTOC using aerial imagery and are general representations only, and not for navigation purposes. 
             https://www.fhwa.dot.gov/policyinformation/tollpage/t1part5.cfm
             http://www.howderfamily.com/travel/united_states_ferry_map.html
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             Federal Aviation Administration
             2016
             Airports
             Vector digital data
             Runway outlines are for Federal Aviation Administration (FAA)-recognized public and private airports in the United States. The FAA runway coordinates, FAA_RunwayID, and Airport Location Codes were used by the USGS to digitize runway outlines on recent NAIP orthoimagery. The digitized data were inspected for accuracy and completeness then loaded into the USGS national transportation database.
             http://www.faa.gov
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             Alaska Department of Natural Resources (ADNR), Information Resource Management Section
             2010
             Trans-Alaska Pipeline
             Vector digital data
             This dataset is for delineation of the pipeline location on standard maps. The route of the Trans-Alaska Pipeline was received from Alyeska Pipeline Service Company via the State Pipeline Coordinator's Office.  The original projection was transverse Mercator. Annotation for the pipeline was added by DNR via the annotation sub class 'PIPE'. Written permission to include these data as part of the ADNR digital base map has been received from the Alyeska Pipeline Service. To ensure distribution of the most current public information, please refer requests for data or products to the Alaska Department of Natural Resources, Information Resource Management Section. It is not recommended that the data be used at a scale larger than 1:25,000. Any hardcopies or published datasets utilizing these data sets shall clearly indicate their source. If the user has modified the data in any way they are obligated to describe the types of modifications they have performed. User specifically agrees not to misrepresent these data sets, nor to imply that changes they made were approved by the Alaska Department of Natural Resources.
             http://dnr.alaska.gov/ssd/irm/index.htm for digital dataset
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Fire Stations
             Vector digital data
             Any location where fire fighters are stationed or based out of, or where equipment that such personnel use in carrying out their jobs is stored for ready use. Fire fighting training academies or locations are included. Fire Departments which are Mobile Units and not having a permanent location, are included, in which case their location has been depicted at the city/town hall or at the center of their service area if a city/town hall does not exist. This dataset includes those locations primarily engaged in forest or grasslands fire fighting, including fire lookout towers if the towers are in current use for fire protection purposes.  This dataset includes both private and governmental entities.  Locations that serve only administrative function are excluded. Locations serving both administrative and operational functions are included.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Hospitals
             Vector digital data
             Includes general medical and surgical hospitals, psychiatric, substance abuse and specialty hospitals such as Children's hospitals, cancer, maternity and rehabilitation hospitals. Other types of hospitals are included if represented in data sets provided by various partners for this compilation. Hospitals operated by the US Department of Veterans Affairs are included. Nursing homes, long term care facilities and Urgent Care facilities are generally excluded. Locations that are administrative offices only are excluded from the dataset.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Schools
             Vector digital data
             The schools within this dataset are composed of Public elementary and secondary education in the US as defined and tracked by the National Center for Education Statistics (NCES), Common Core Dataset (CCD). Private schools in this dataset are composed of Private elementary and secondary education in the US as defined by the Private School Survey, NCES. The colleges and Universities are composed of postsecondary education facilities as defined by the Integrated Post Secondary Education System (IPEDS), NCES. Included are Doctoral and Research Universities, Masters Colleges and Universities, Baccalaureate Colleges, Associates Colleges, Theological seminaries, Medical schools and other health care professions, schools of engineering and technology, business and management, art, music, design, Law schools, Teachers colleges, Tribal colleges and other specialized institutions.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Cemeteries
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Cemeteries are one feature from the GNIS data base.
             http://geonames.usgs.gov/
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             U.S. Geological Survey
             2016
             National Cemetery
             Vector digital data
             National Cemeteries are under the jurisdiction of the National Cemetery Administration (NCA), U.S. Department of Veterans Affairs. The NCA provided USGS with a list of National Cemeteries to show in USGS spatial data products. Boundaries for these cemeteries for 1:24,000 scale maps were created by USGS using parcel data and aerial imagery. National Cemetery names are also stored in the USGS Geographic Names Information System (GNIS).
             http://geonames.usgs.gov/
             http://www.cem.va.gov/
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Post Offices
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Post Offices are one feature from the GNIS data base.
             http://geonames.usgs.gov/
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Law Enforcement
             Vector digital data
             Includes locations where sworn officers of a law enforcement agency are regularly based or stationed, primarily local police station locations. State and federal law enforcement agencies are generally excluded from this dataset.
             http://nationalmap.gov
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             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Prisons
             Vector digital data
             Includes government operated prisons and facilities privately operated for the government such as medium and high security prisons and correctional institutions. Low and minimum security institutions such as local jails, prison camps, correctional farms or work farms, detention and treatment centers are excluded.
             http://nationalmap.gov
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             U.S. Geological Survey
             2016
             Geographic Names Information System (GNIS)
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products.
             http://geonames.usgs.gov/
          
        
         digital data
         
           
             
               2016
               2016
            
          
           publication date
        
         Geographic Names
         Geographic feature names
      
       
         
           
             U.S. Geological Survey in cooperation with U.S. Environmental Protection Agency, USDA Forest Service, and other Federal, State and local partners. National Hydrography Dataset is a component of a comprehensive base geospatial data model.
             20130924
             Hydrography
             Vector digital data
             The National Hydrography Dataset (NHD) is a feature-based database that interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface water drainage system. The high-resolution NHD was originally created using 1:24,000-scale data. State and Local Stewards are improving the data by incorporating local updates based on more current and more accurate source data. Water features in the real world are relatively dynamic and the differences at the time of data collection mean that water features may not register exactly to other layers. The hydrographic feature names contained in and displayed by the NHD are extracted and validated from the Geographic Names Information System (GNIS). Spatial objects may be filtered or generalized to achieve a 1:24,000-scale representation. -- For Alaska only, NHD data were originally captured from the 1:63,360 USGS topographic map series. These data are being continually upgraded by the USGS and partner organizations in Alaska. Currency, accuracy, and resolution therefore vary.
             http://nhd.usgs.gov/
             http://nhd.usgs.gov/gnis.html
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             U.S. Geological Survey
             2012
             Gaging Stations
             Vector digital data
             This dataset provides the location of approximately 10,000 active stream gages maintained by the U.S. Geological Survey (USGS).  This data is a subset of National Water Information System (NWIS) stream gages available in all U.S. States and Territories. Only Active stations with either Partial or Continuous records for water year 2012 are symbolized.
             http://waterdata.usgs.gov/nwis/
             http://waterdata.usgs.gov/nwis/rt
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             U.S. Fish and Wildlife Service
             2014
             Wetlands - Emergent and Forest/Shrub
             vector digital data
             This data set represents the extent, approximate location and type of wetlands and deepwater habitats in the United States and its Territories. While the Fish and Wildlife Service produces a variety of wetland categories, only two (Emergent and Forest/Shrub wetlands as defined by Cowardin et al. (1979)) are included on US Topo Maps.The emergent wetlands depicted do not include lakes, rivers, open water ponds, deepwater marine and estuarine features or non-vegetated, farmed, intermittent and temporarily flooded wetlands. The goal is to provide a visual depiction of the approximate location and extent of Emergent and Forest/Shrub wetlands. Digital wetlands data are intended for use with base maps and digital aerial photography at a scale of 1:12,000 or smaller. Due to the scale, the primary intended use is for data display on the US Topo Maps. This data display is not intended for analysis. The map products were neither designed or intended to represent legal or regulatory products. Questions or comments regarding the interpretation or classification of wetlands can be addressed by visiting http://www.fws.gov/wetlands/FAQs.html These data were developed in conjunction with the publication Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, DC. FWS/OBS-79/31. For more information on the wetland classification codes visit http://www.fws.gov/wetlands/Data/Wetland-Codes.html. Note that coastline delineations were drawn to follow the extent of wetland features as described by this project and may not match the coastline shown in other base maps.
             http://www.fws.gov/wetlands/
             http://www.fws.gov/wetlands/FAQs.html
             http://www.fws.gov/wetlands/Data/Wetland-Codes.html
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             Global Land Ice Measurements from Space initiative (GLIMS)
             2012
             Glaciers - Alaska
             Vector digital data
             The Randolph Glacier Inventory (RGI 2.0) is a global inventory of glacier outlines. It is supplemental to the Global Land Ice Measurements from Space initiative (GLIMS). Production of the RGI was motivated by the forthcoming Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5). Updates beyond the IPCC 2012 deadlines will take the form of additions to the GLIMS Glacier Database. As resources allow, all these data will be incorporated into the GLIMS Glacier Database.  The RGI data are used without alteration by the U.S. Geological Survey for US Topo maps and are not yet integrated with other hydrography features from USGS datasets. Glacier names are from the Geographic Names Information System (GNIS).  RGI polygon boundaries are not shown in the US Topo representation.
             http://www.glims.org/RGI/randolph.html
             http://www.glims.org/RGI/RGI_Tech_Report_V2.0.pdf
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             International Boundary Commission
             2015
             Vector digital data
             U.S.-Canada National Boundary
             The boundary is a digital representation of the International boundary between the United States and Canada as per the Treaty of 1908. It has been generated from a combination of recent surveys and datum conversions. It is intended for general mapping purposes only. The boundary dataset is composed of 29 segments that correspond to the original 256 boundary maps. Attributes of each segment define the scale in which the line in that area may be accurately depicted. It is produced for mapping purposes only and not intended to illustrate the boundary beyond the limits of the scale for any given segment.
             http://www.internationalboundarycommission.org/
             http://www.internationalboundarycommission.org/products.html#nad83
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             U.S. Geological Survey, U.S. Department of Agriculture, and the Instituto Nacional de Estadística y Geografía of Mexico.
             2006
             Vector digital data
             U.S.-Mexico National Boundary
             The international boundary between Mexico and the United States, defined as a joint venture between the U.S. Department of Agriculture (USDA) and the Instituto Nacional de Estadística y Geografía of Mexico (INEGI), resulted in an unofficial United States-Mexico boundary dataset that was further enhanced by the U.S. Geological Survey's Border Environmental Health Initiative (BEHI). With the data frame scale set to 1:5,000 in ArcMap, the center of the Rio Grande/Río Bravo was digitized using the NAIP 2004 Imagery. In areas with dense stands of salt cedar (bounding box = UL -104.714 30.038, UR -104.664 30.037, LR -104.666 29.933, LL -104.717 29.934; NAD83), the center of the channel was difficult, and sometimes impossible, to easily determine. To determine the location of the boundary, the GIS analyst compared the location of the line in the INEGI 1:250K Limite feature class with the NAIP 2004 Imagery and adjusted the boundary to the image, thus, the delineation of the international boundary is less certain in these areas. The remaining part of the border was extracted from the INEGI 1:250K Limite feature class and appended to the line feature class created along the Rio Grande/Río Bravo. The U.S. Geological Survey reviewed the original USDA data against 2007 NAIP imagery and further edited 9 line segments in the Rio Grande areas to conform to National Map Accuracy Standards.
             http://borderhealth.cr.usgs.gov/projectindex.html
             http://extract.cr.usgs.gov/BorderHealth/Boundaries/Int_Boundary/International_Boundary_Shapefile.zip
          
        
         digital data
         
           
             
               1972
               2006
            
          
           publication date
        
         U.S. / Mexico International Boundary
         International Boundary between Mexico and the United States
      
       
         
           
             U.S. Department of Agriculture (USDA) Forest Service - Washington Office Automated Lands Program (ALP).
             2015
             Vector digital data
             USDA Forest Service Boundary
             The forest service boundaries defined by the USDA Forest Service encompassing the National Forest System (NFS) lands within the original proclaimed National Forests, along with lands added to the NFS which have taken on the status of 'reserved from the public domain' under the General Exchange Act. The following area types are included: National Forest, Experimental Area, Experimental Forest, Experimental Range, Land Utilization Project, National Grassland, Purchase Unit, and Special Management Area. The nationwide Proclaimed Forest dataset was created by the USDA Forest Service, Washington Office Automated Lands Program (ALP) staff from collected source data created by the Regional Offices. Only maps in USDA Forest Service areas will contain USDA Forest boundaries.
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             U.S. Census Bureau
             2015
             Vector digital data
             State and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses the TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/STATE/
             http://www.census.gov/geo/www/bas/bashome.html
          
        
         digital data
         
           
             
               2014
               2015
            
          
           publication date
        
         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2015
             Vector digital data
             County and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses Census TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/COUNTY/
             http://www.census.gov/geo/www/bas/bashome.html
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             Office of the Deputy Under Secretary of Defense for Installations and Environment, Business Enterprise Integration Directorate
             2011
             U.S. Military Installations, Ranges, and Training Areas
             vector digital data
             This dataset depicts the authoritative boundaries of the most commonly known Department of Defense (DoD) sites, installations, ranges, and training areas in the United States and Territories. These sites encompass land which is federally owned or otherwise managed. This dataset was compiled by the Defense Installation Spatial Data Infrastructure (DISDI) Program. This dataset represents the baseline for georeferenced boundaries of sites selected from the 2010 Base Structure Report. The boundary locations are intended for planning purposes only and do not represent the legal or surveyed land parcel boundaries. This list does not necessarily represent a comprehensive collection of all DoD facilities, and only those in the fifty United States and US Territories were considered for inclusion. Maps produced at a scale of 1:50,000 or larger which otherwise comply with National Map Accuracy Standards will remain compliant if this data is incorporated. Although these data have been provided by the DoD components, no warranty expressed or implied is made regarding the utility of the data on any other system, in derived products or data alterations, nor shall the act of distribution constitute such warranty.
             http://www.acq.osd.mil/ie/index.shtml
             http://geo.data.gov/geoportal
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             National Park Service - Land Resources Division
             2015
             National Park Service Boundary
             Vector digital data
             This dataset depicts National Park Service unit boundaries for display and general analysis purposes. The USGS converted areas of generally 3 acres or less to point features to facilitate cartographic display on the US Topo digital map product. See Source URL for link to complete dataset. This data set is complete but subject to continual updates to reflect boundary amendments, legislation, and acquisitions, and improved processing techniques. The data is being regularly updated with verified boundaries from NPS Land Resources Division. The data is intended for use as a tool for display and general GIS analysis purposes only. It is in no way intended for engineering or legal purposes. The data accuracy is checked against best available sources which may be dated. NPS assumes no liability for use of this data. Boundaries from the Land Resources Division have separate polygons for each type of unit. For example Denali National Park and Denali National Preserve are separate individual polygons.
             https://irma.nps.gov/App/Portal
          
        
         digital data
         
           
             
               2002
               2015
            
          
           publication date
        
         National Park Service Boundary
         Current Administrative Boundaries of the National Park System Units
      
       
         
           
             US Fish and Wildlife Service
             2016
             Simplified FWS Boundaries
             Vector digital data
             This data set depicts simplified boundaries of lands administered by the U.S. Fish and Wildlife Service including National Wildlife Refuges, National Fish Hatcheries, FWS administrative sites, and other conservation areas. The Alaska National Wildlife Refuge Boundaries data set depicts the legislative boundary of the 16 National Wildlife Refuges in Alaska at a source scale of 1:63,360. The dataset was created by the U.S. Fish and Wildlife Service, Region 7, Division of Realty and Natural Resources. The USGS substituted the Alaska National Wildlife Refuge boundaries for the USFWS Simplified Wildlife Refuge Boundaries in Alaska for cartographic purposes. The USFWS Simplified Wildlife Refuge Boundaries are simplified from the U.S. Fish and Wildlife Service Real Estate Interest data layer containing polygons representing tracts of land (parcels) in which the Service has a property or management interest. These interests include full land ownership, secondary interests in property primarily managed and reported by other federal agencies, leased property, property managed by agreement with other parties, and, within National Wildlife Refuges, property governed by conservation easements. A conservation easement is a permanent, legally enforceable land preservation agreement between a landowner and a government agency that restricts real estate, commercial and industrial development of the land, which remains private property. Inholdings of private property within Refuge areas not covered by conservation easements are excluded from these boundaries. The Hawaiian Islands National Wildlife Refuge and Waterfowl production area easements acquired through the small wetlands program have been omitted. Interior boundaries between parcels were dissolved to produce a single set of simplified external boundaries for each feature. These are resource grade mapping representations of the U.S. Fish and Wildlife Service boundaries. For legal descriptions of the land represented here contact the USFWS Realty Office. This map layer was compiled by the U.S. Fish and Wildlife Service. The Alaska National Wildlife Refuges dataset was derived from the following digital sources and legal documents: 1) Federal Register, Vol. 48, No. 38 Thursday, February 24, 1983 Notices Pages 7890-8029. 2) USGS 1:250,000 scale Alaska Boundary Series maps entitled: Alaska National Interest Lands Conservation Act December 2, 1980 P.L. 96-487 3) Various legal documents such as survey plats, legal metes and bounds descriptions, Deeds, and Titles. 4) USGS 1:63,360 scale revised hydrography Digital Line Graphs depicting ground conditions from 1955 to 1986. Although these Fish and Wildlife boundaries represent lands administered by the U.S. Fish and Wildlife Service, not all areas are open to the public. Some fragile habitats need to be protected from human traffic, some management areas are closed, and the terms of some conservation easements preclude public access. The public is urged to contact specific Refuges or other conservation areas before visiting.
             http://www.fws.gov/GIS/data/CadastralDB/FWS_Simplified_Boundaries.zip
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             U.S. Department of Commerce, U.S. Census Bureau, Geography Division
             2012
             Metlakatla Alaska Boundary
             Vector digital data
             This boundary depicts Metlakatla, AK, referred to as Annette Island in the Census AIANNH shapefile NAME attribute. The area is home of the Metlakatla Indian Community. The Census Bureau TIGER Line shapefiles and related database files are an extract of selected geographic and cartographic information from the US Census Bureau's Master Address File-Topologically Integrated Geographic Encoding and Referencing -MAF-TIGER- Database. The 2010 Census boundaries for federally recognized American Indian reservations and off reservation trust lands are as of January 1, 2010, as reported by the federally recognized tribal governments through the Census Bureau's Boundary and Annexation Survey. No warranty, expressed or implied is made with regard to the accuracy of these data, and no liability is assumed by the U.S. Government in general or the U.S. Census Bureau in specific as to the spatial or attribute accuracy of the data. The act of distribution shall not constitute any such warranty and no responsibility is assumed by the U.S. government in the use of these files. The boundary information in the TIGER-Line Shapefiles is for statistical data collection and tabulation purposes only. Their depiction and designation for statistical purposes do not constitute a determination of jurisdictional authority or rights of ownership or entitlement and they are not legal land descriptions.
             http://www2.census.gov/geo/tiger/TIGER2012/AIANNH
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         Metlakatla, AK boundary from TIGER Line Shapefile 2012, nation, U.S., Current American Indian/Alaska Native/Native Hawaiian Areas (AIANNH) National
         Boundary polygons and names
      
       
         
           
             Bureau of Land Management
             Unknown
             Alaska Bureau of Land Management Boundary
             Vector digital data
             Selected BLM unit boundaries were provided to USGS by BLM Alaska State Office as unpublished datasets. The dataset is for general mapping purposes for use on the Alaska US Topo product. These boundaries include National Petroleum Reserve, Steese National Conservation Area, White Mountains National Recreation Area. Other BLM units in Alaska are not shown on US Topo maps as of this date, though more will be shown in the future. Any hardcopies or published datasets using this data shall clearly indicate their source. Any users wishing to modify this data are obligated to report the extent of their modifications. User specifically agrees not to misrepresent modification to this data as approved or endorsed by the BLM. No warranty is made by the Bureau of Land Management as to the accuracy, reliability, or completeness of these data for individual use or aggregate use with other data.
             http://www.blm.gov/ak/st/en.html
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         Bureau of Land Management Boundary
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             U.S. Dept. of Interior, Bureau of Land Management, Division of Support Services, Branch of Information Resource Management
             2011
             Public Land Survey System
             Vector digital data
             The Public Land Survey System (PLSS) information shown on these maps is for general reference purposes only and should not be used to determine legal boundaries or land ownership. US Topo maps are not legal documents. The Bureau of Land Management (BLM) is the authoritative source for PLSS information at the federal level. The US Topo representation is derived from BLM GIS data files. Although this metadata record is included with all maps, PLSS is shown on US Topo maps for only states that have PLSS.  Metadata for BLM PLSS data can be located through http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html.  Note: Alaska PLSS consists of protracted (computed, not surveyed) data only. Section boundaries were generated from geodetic latitude and longitude coordinate pairs as recorded on BLM's official protraction diagrams of the state of Alaska. Metadata for Alaska PLSS is at http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html.
             http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html
             http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html
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         Public Land Survey System - BLM
         Townships and ranges, sections
      
       
         
           
             USGS - National Elevation Dataset is a component of a comprehensive base geospatial data model.
             20050801
             Hypsography
             Vector digital data
             This contour featureclass was generated from the 1/3 arc-second version of the National Elevation Dataset (NED). The intended viewing scale for these features is 1:24,000. The contours are derived from a filtered elevation raster to achieve smoother arcs. The NED data were modified by the National Hydrography Dataset (NHD) flow lines and water bodies to facilitate improved integration between the hypsography and hydrography on USGS map products. These contours were generated primarily for use as a layer in GeoPDFs created in the US Topo digital mapping program. The raster data source of contours is the National Elevation Dataset (NED) 1/3 arc-second layer. The 1/3 arc-second NED contains resampled data from the 1/9 arc-second layer of NED. Secondary datasets include the high resolution flow lines, water bodies, and areas from the National Hydrography Dataset (NHD). The NHD layers are used in hydro-enforcement of the DEM prior to contour generation. The goals of the hydro-enforcement are to prevent contour lines from extending over the surface of water bodies and to align the contour reentrants with the NHD single-line streams. The NED raster cells are converted to points. Those points, along with the NHD flow lines are input into an interpolation tool to create a new surface. The NHD water bodies and areas are preprocessed to attach the minimum and maximum elevation to each polygon. From these precalculated values, an appropriate value is calculated by which to raise the elevation cells under the NHD polygons. The NHD polygons are then converted into rasters, which in turn will be used to generate a mosaic that includes the new raster surface. The mosaic is filtered to provide smoother contour lines. Contours are generated and depression and index contours are identified. There is no guarantee or warranty concerning the accuracy of the data. Users should be aware that temporal changes may have occurred since these data were collected and generated and that some parts of these data may no longer represent actual surface conditions. Hydro-enforcement and generalization can also significantly alter the spatial characteristics of the contours. Users should not use these data for critical applications without a full awareness of its limitations.
             http://ned.usgs.gov/
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             U.S. Geological Survey
             2016
             Land Cover - Woodland
             Vector digital data
             The Woodland Tint is a derivative land cover product created using several national map layers: three National Land Cover Database (NLCD) 2011 raster layers (Tree Canopy, Imperviousness, and Land Cover); and two vector layers (National Hydrography Dataset and Transportation). The process begins with masking the NLCD 2011 Tree Canopy Data cartographic with NLCD 2011 Imperviousness (values from 1-100), and NLCD 2011 Land Cover (value 11 = Open Water). The resulting raster data with canopy values of 20 and greater are converted to woodland vector polygons and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Area and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted. For Alaska, the Woodland Tint is a derivative land cover product created using five national map layers: one raster layer, National Land Cover Database (NLCD) 2011 (Land Cover); and four vector layers (National Hydrography Dataset, Transportation Roads, Transportation Airports and Transportation Railroads). The process begins with combining three NLCD 2011 Land Cover V1 Classes (41 - Deciduous Forest, 42 - Evergreen Forest, and 43 - Mixed Forest). The resulting raster data was converted to woodland vector polygons, and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Areas and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted.
             http://nationalmap.gov
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         Land Cover - Woodland
         National Landcover Dataset; National Hydrography Dataset; National Transportation Dataset
      
       
         
           
             U.S. Geological Survey
             20050801
             Shaded Relief
             raster digital data
             The Shaded relief is a derivative elevation product created from the National Elevation Dataset (NED) 1/3 arc second.  First there are five separate shaded relief datasets created from the original data.  Each shaded relief has different azimuths and altitude values as follows: 00 450, 1350 600, 2700 450, 3150 450, 450 450.  These five datasets are then combined into one feature class using map algebra to compute the raster layers using the following equation shadedrelief1 + shadedrelief2 + shadedrelief3 + (shadedrelief4 x 2) + shaded relief5 \ 6.  This equation gives double importance to the 3150 azimuth and 450 elevation.
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         Imagery Shaded Relief
         National Elevation Dataset
      
       
         
           
             National Park Service
             2016
             Points of Interest, Great Smoky Mountains National Park (GRSM)
             vector digital data
             Includes campgrounds, trailheads, visitor centers, and various other point features within Great Smoky Mountains National Park. Point data was proivded by GRSM NPS personnel.
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         Structures - various
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             2012
             Grids and Coordinate System
             Geographic Coordinate, U.S. National Grid, UTM grid, and State Plane Coordinate System values are displayed along the map projection.  State Plane Coordinate System State and Zone values are abbreviated per Appendix A in the following document: Stem, J.E., 1990, 'State Plane Coordinate System of 1983', NOAA Manual NOS NGS 5, available at http://www.ngs.noaa.gov/PUBS_LIB/ManualNOSNGS5.pdf.
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         Grids and Coordinate Systems
         2.5-minute geographic ticks, U.S. National Grid, UTM grid, State Plane Coordinate System ticks.
      
       
         The geospatial PDFs for this product are created as follows. All geospatial content is taken from national geospatial databases under the stewardship of USGS data programs. The NAIP and SPOT imagery is provided by a seamless tile service that delivers image data at a predetermined resolution and quality. The raster and vector data, including grids and collar information, are processed using ESRI ArcGIS software and exported as a geospatial PDF using ESRI ArcGIS software. Map formatting is performed using a custom application, which includes post-processing to embed the metadata XML document and legend. Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply endorsement by the U.S. Government.
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       This is a general-purpose design and layout map based on the traditional USGS quadrangle cells. The domain for the conterminous 48 states, plus Hawaii, Puerto Rico and the Virgin Islands is a standard 7.5-minute cell. Due to the convergence of longitudes, in Alaska cell size will vary as noted: south of 59 degrees N latitude = 7.5' x 10' (N-S by E-W), 59 to 62 degrees N latitude = 7.5' x 11.25', 62 to 68 degrees N latitude = 7.5' x 15', and north of 68 degrees N latitude = 7.5' x 18'.  In the conterminous 48 states plus Hawaii, the scale is 1:24,000, while in Alaska the scale is 1:25,000 and in Puerto Rico and the Virgin Islands the scale is 1:20,000.
       National Geospatial Program US Topo Product Standard, 2011.
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         Metadata information can also be obtained through online services using The National Map Viewer, at http://nationalmap.gov or EarthExplorer, at http://earthexplorer.usgs.gov or Ask USGS at http://www.usgs.gov/ask.
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