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1.0

BLACK SWAN RESTORATION
MINE WASTE REMOVAL
WORK PLAN

INTRODUCTION

A high-intensity rainfall event occurred across Boulder County in September of 2013. This
rainfall caused flash flooding in many of the watercourses in western Boulder County,
including Fourmile Creek. Fourmile Canyon Drive (Boulder County Road #118) and
associated roadway infrastructure, private residences, and other infrastructure throughout
the canyon were severely damaged in this flooding event, necessitating the construction of
a resilient stream corridor to reduce the risk of future damage to the infrastructure from
fluvial erosion events. The Fourmile Watershed Coalition (FWC) has contracted Frontier
Environmental Services (Frontier) as its Contractor to provide design and construction

services for the Black Swan Stream Restoration Project.

The Black Swan Restoration Reach along Fourmile Creek is approximately 4 miles
upstream from the confluence of Fourmile Creek and Boulder Creek in Boulder Canyon.
The entire drainage area for Fourmile Creek is located in Boulder County, Colorado, west
of the incorporated city of Boulder. The coordinates (NADS83) for the upstream limits of
the study reach are 40.0499 N latitude, 105.3696 W longitude, and the coordinates for the
downstream limits of the study are 40.0410 N latitude, 105.3640 W longitude. The project
reach is located in Township 1N, Range 71W, Sections 17 and 20 of the 6th Principal
Meridian. The Black Swan Restoration Reach begins at the upstream property of 4726
Fourmile Canyon Drive and continues through the downstream property of 11 Logan Mill

Road.

Many homes in the floodplain were damaged beyond repair during the flood event. Boulder

County purchased some of these properties to prevent future development in the floodplain.
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The damaged homes have been demolished. One of these “buyout” properties is located
within the Black Swan Restoration area at 4389 Fourmile Canyon Drive. The contractor who
demolished the property uncovered mine waste when they located the septic. The location of

the waste is on the west side of Fourmile Creek (See Figure 1).

This Work Plan establishes the method by which the Site will be effectively and safely
managed with respect to identified areas of mine waste deposition. The Plan provides a brief
description of the scope of work, including the objectives of the mine waste removal activities,
stream restoration and monitoring and maintenance. The mine waste material will be
excavated and hauled to a designated oft-Site landfill to prevent surface water inflow, thereby
isolating the waste from the environment and reducing the potential for surface water runoff
to be negatively impacted by Acid Rock Drainage (ARD) and potential dispersion from future

flood events. Figure 2 delineates the approximate location of the mine waste on the subject

property.

Section 1.3 describes the project management procedures and practices which will ensure the
completion of the Work in a manner which achieves the project objectives in compliance with
applicable environmental law and within the project schedule. Section 2.0 of the Work Plan
describes in detail the implementation of the scope of work. Section 3.0 provides a description
of the sampling and analysis procedures to be used by Frontier for the field screening of the
mine waste A discussion of the key components of the final construction completion report

is provided in Section 4.0.

By reference in this Work Plan, the suggested Site Specific Health and Safety Plan assigns
responsibilities to key personnel, identifies potential health and safety risks, cites employee
training requirements, discusses personal protective equipment and medical surveillance
monitoring requirements, identifies site control actions, identifies decontamination

procedures and standard operating procedures, and discusses contingency plan issues.

Frontier Environmental Services Page 2
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BACKGROUND AND SITE HISTORY

The former location of the Black Swan Mill was at the current address of 4472 Fourmile
Canyon Drive on the East side of the road. The Mill was located east of station 22+00 on
the stream restoration design plans and is outside of the project area. The mill was built in
1902 and ceased operations in the early 1930s. Telluride and tungsten were processed at
the mill. An old tailings pond located above the upstream boundary of the Black Swan
restoration project was disturbed during the 2013 flood leaching arsenic into the
stream. The tailings were removed by the EPA in 2014 as part of a time critical removal
action. A project report from the EPA removal project is attached as Appendix A and
contains trucking and tipping fee costs. Contaminated soil was hauled and disposed of at

the Front Range Landfill in Erie.

The materials which will be removed as part of this project likely originated from
processing activities at the Black Swan Mill, or from other historic mining activities in
Fourmile Canyon. In July of 2017, Frontier mobilized a CAT 436 backhoe to the site and
excavated a series of test pits to evaluate depth and extent of the mine waste. The depth to
groundwater was also evaluated in each test pit. In total five test pits were dug. Average
depth to groundwater across the impacted area was 6 feet bgs. An approximate surface area
of 7500 SF was found to contain mine waste. All delineations were based upon visual
inspection only. One composite sample was collected and sent for analysis of Total Metals
by EPA 6010C/EPA 7471A. The results of this sampling event can be found in Appendix

B. Mine waste was found to range in depth from 4 — 5 feet deep.
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1.2  SCOPE OF WORK

The scope of work for the Black Swan Restoration Project includes 5,190 linear feet of
stream restoration. Of that length, 1,252 linear feet are proposed for sediment and debris
removal, 2,713 linear feet are proposed for full channel reconstruction, and 1,225 linear
feet are proposed for no work. Proposed work includes increasing channel complexity and
habitat, bank stabilization, revegetation and excavating mine waste and hauling it to Front
Range Landfill in Erie, CO for off-site disposal. The estimated volume of mine waste is
approximately 1400 CY. Frontier has added a 35% volume contingency for budgeting
purposes for a total of approximately 1900 CY. The location or illustration of the areas of

to be addressed during this scope of work are depicted on Figure 2.

1.2.1 General Conditions

1. Project Documents

Frontier Environmental Services Page 4
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Frontier has developed the Project Drawings, Work Plan, Site Specific Health and
Safety Plan, and the Sampling and Analysis Plan. Each of the Site performance
documents will be submitted to the Fourmile Watershed Coalition for review and

approval

2. Colorado Discharge Permit System (CDPS) - Construction Storm Water Discharge

CDPHE requires that a Construction Storm Water Management Plan be prepared
prior to the initiation of Site activities. The SWMP incorporates Best Management
Practices (BMPs) for the control and proper discharge, if any, of storm water from the
Site. The SWMP consists of the following six sections: Site Description, Site Map,
BMPs for Storm Water Pollution Prevention, Final Stabilization and Long Term
Storm Water Management, Other Controls, Inspection and Maintenance. The primary
pollutant of concern at a construction site is sediment release during storm events with
site run-off. At the Site it 1s sediment and heavy metal contaminated sediment that
may be generated during the removal scope of work. The SWMP must describe the
manner by which storm water BMPs will address the control and prevention of
contaminated soils mixing with storm water. The conditions of the SWMP may
require sampling of storm water to demonstrate compliance with the intent of the

BMPs.

3. Boulder County

Excavation along public rights-of-way and utility easements may require excavation

permits to ensure public safety and the structural integrity of the public utility, sewer

and water system(s) from Boulder County, Colorado. Frontier will obtain the
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necessary permits and will perform utility locates prior to the initiation of this Scope

of Work.

4. Health and Safety Standards

The health and safety requirements of the U.S. Department of Labor, Occupational
Safety and Health Act (29 CFR 1910 and 29 CFR 1926) apply to all remediation
actions. All workers will require 40-hour OSHA hazardous materials training under
29 CFR 1910.120 during on-site activities required by the contracted scope of work.
A Site Specific Health and Safety Plan has been developed and by reference is a

supplement to this Plan.

1.2.2 Overview of Project Tasks

The scope of work for the Black Swan Stream Restoration Project includes the following:

1. Site preparation, including but not limited to:

e Contractor mobilization;

e Location of existing utility (i.e. sewer, storm drains, electrical, natural gas
and potable water);

e [Establishment of site security, and

e Placement of Site Offices, temporary utilities and contractor staging areas
required for the Work;

2. Removal and stockpile of overburden and excavation, loading and transport of waste
materials to the designated waste facility;

3. Sampling and verification by Frontier for verification of excavation limits as defined
by the Project Drawings and Specifications;

4. The control of fugitive dust emissions during the excavation and movement of soils
by acceptable dust abatement methodologies, e.g. wetting;

Frontier Environmental Services Page 6
Black Swan Restoration Mine Waste Removal Work Plan April 2018



Black Swan Restoration Mine Waste Removal Work Plan

13

131

5. Importing clean fill, as necessary, from a local borrow source and compacting it in
place to grades shown on the Site Construction Drawings;

6. Implementation of the stream restoration components;

7. Preparation of a project construction completion report suitable for detailing the
completed construction scope of work.

PROJECT MANAGEMENT

The overall management structure of the project is the responsibility of Frontier
Environmental Services, LLC. The technical components of the project will be coordinated
through Frontier’s Project Engineer and Site Management. This ensures that technical aspects
are implemented at the management level, with relevant insight provided by experienced
project personnel. Frontier will be cognizant of the need to perform work in full compliance
with regulatory requirements and project specifications. We also appreciate the necessity to
provide adequate staffing, equipment, and supplies to maintain schedule and project budgets.
Staff, construction services, and materials must be readily available to allow for the efficient
performance of daily tasks in construction, operations, inspections, equipment maintenance,
sampling, and sample analyses to meet schedule milestone dates and compliance performance

criteria.

Project Management

Frontier’s approach to this scope of work incorporates the use of experienced personnel and
effective communication with the Fourmile Watershed Coalition and EPA designated project
representatives. In this fashion, Frontier will satisfy the project objectives outlined in this
work plan. To ensure effective communication of project events, Frontier will provide the
Fourmile Watershed Coalition with a Daily Site Activity Log. In addition, Frontier will

provide brief weekly progress reports, and will meet with Coalition, County, and EPA
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officials on a required or as-needed basis to discuss current project status and performance
information. At the initiation of on-site activities, Frontier will implement the procedures
outlined in this Work Plan and will comply with waste management policies and procedures

established for this Project.

Frontier will ensure that each person performing tasks in support of the contract has valid
professional certifications, if required, current levels of training as outlined in 29 CFR
1910.120, and evidence of that employee being fully covered by the medical monitoring

program.

Frontier Project Manager: Frontier’s Project Manager has the authority to assign financial
resources to the project. The project manager will ensure that the project has the needed
resources available to complete respective phases of the project on schedule and within the

project estimate, and is responsible for the overall project quality assurance.

Frontier Project Engineer: Frontier’s Project Engineer is completely familiar with every
phase of the Project, reviews the performance of the project team which provides necessary
quality assurance and quality control, and will address any problems that may arise. The
Project Engineer is directly responsible for the day-to-day scope of work and the coordination
of their respective phases of work, and will have the responsibility of ensuring timely

performance of task work and reporting to FWC Project Management.

Frontier’s Site Superintendent: Frontier’s Site Superintendent is responsible for the day-to-
day allocation of labor, materials and equipment on the Project. This person will be on-site
on a daily basis, during normal business hours. Frontier’s Site Superintendent will coordinate

its work activities with the FWC Project Manager.

Frontier Environmental Services Page 8
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Frontier will perform construction services necessary for the Black Swan Mill Mine Waste
Removal Project with the resources available from our local staff. Frontier has project

personnel available that meet the daily task description work experience requirements.

Safety and Health Program

Frontier has developed a Health and Safety Plan (HASP) for activities associated with the
implementation of this project work plan. The HASP discusses hazards associated with the
Black Swan Mine Waste Removal Project as well as the Stream Restoration Project and
discusses appropriate safety precautions to follow throughout work areas and for the duration
of the project. These plans include emergency contacts and contingency plans relative to the
project. The HASP also contains the elements necessary to complete site work in accordance

with all appropriate and applicable requirements of OSHA 29 CFR 1910 and EPA guidance.

Quiality Assurance and Control

Quality Assurance and Control (QA and QC) are key ingredients to the Project's formula for
success in providing cost effective and technically sound services. The purpose of the Quality
Assurance and Quality Control Programs are to ensure that high quality services and complete
closure of the area of contamination is obtained. The following are the principal goals for the

Project Construction Quality Assurance (CQA) and Quality Control (QC) programs:

e to attain professional and technical excellence;
e to assess and manage any environmental risk to the project, the environment, and the

public health.

Primary reliance for quality control of Project performance is placed upon Frontier's Project
Manager and Frontier's Site Superintendent, with reinforcement from Senior Management.

Thus, staff with program and project responsibilities, are accountable not only for the quality
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of their personal performance as individuals but also for the collective quality of performance
of those who are accountable to them. The concept of self-accountability applies to all parts
of the Black Swan Restoration Mine Waste Project Site activities and emphasizes the

important responsibility of every individual employee for high quality personal performance.

The Project's Construction Quality Assurance and Construction Quality Control (CQA/CQC)
Program will be strictly applied to the Black Swan Restoration Mine Waste Removal Project
Site construction activities. It provides CQA/CQC implementation guidelines to ensure that
data generated and collected are of known quality sufficient to support sound project
management and valid scientific conclusions. In recognition of the importance of an effective
CQA program in attaining the project objectives, Frontier has committed the personnel and
managerial organization necessary to ensure that data meets quality objectives; thus project

objectives are realized.

Project Integration and Management of Subcontractors

All Black Swan Restoration Mine Waste Removal Project activities and their implementation
will be managed and coordinated by Frontier. Coordination and supervision of subcontractors
for the scope of work will be the responsibility of Frontier's Project Manager. Frontier's Site
Superintendent is charged with the day-to-day management of all field activities at the site

and will be present whenever closure activities are occurring.

Project Scheduling

Frontier will provide a Project Schedule based on an anticipated timeframe to successfully

complete the project. The project schedule will allow for project performance input and

summary reporting. The report writing function will show schedule performance with respect
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2.0

to actual data, which in turn will highlight areas ahead of schedule as well as those areas

lagging.

Scheduling, resource loading and reporting will allow for the timely identification of
problems, which are negatively impacting the project schedule, and allow corrective actions
in a timely manner. The baseline schedule has been prepared in anticipation of receiving an
NTP sometime in June 2018. The schedule will be periodically updated and discussed with
the FWC. This will ensure that schedule impacts, which may require coordination, are

discussed and resolved in a timely manner between Frontier and the FWC.

SCOPE OF WORK

The scope of work for the Black Swan Restoration Project includes 5,190 linear feet of
stream restoration. Of that length, 1,252 linear feet are proposed for sediment and debris
removal, 2,713 linear feet are proposed for full channel reconstruction, and 1,225 linear
feet are proposed for no work. Proposed work includes increasing channel complexity and
habitat, bank stabilization, revegetation and excavating mine waste and hauling it to Front
Range Landfill in Erie, CO for off-site disposal. The location or illustration of the areas to

be addressed during this scope of work are depicted on Figure 2.

The Mine Waste Removal consists of the excavation, transport, and disposal of approximately
1900 CY of mine waste from the buyout site located at 4389 Fourmile Canyon Drive in
Boulder County, CO. This Site is located along Fourmile Creek, adjacent to the track of a
former narrow-gauge railroad that connected the network of mines throughout Fourmile
Canyon. Mine waste and tailings are scattered throughout the canyon. The canyon
experienced a large wildfire in 2010 and a subsequent flood in 2013. It is assumed that the

mine waste was deposited prior to residential use of the property which began in 1957.

Frontier Environmental Services Page 11
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Removal of the material will be based on a visual examination of the mine waste with
confirmation soil sampling at frequencies to be determined. The mine waste consists of
yellow powdered waste that is visually distinguishable from the native cobbles and
alluvium. Only the material that appears to have the capacity to release low pH seepage
with dissolved metals will be removed and only to the extent that the new stream channel
alignment can be constructed within native materials. The proposed stream alignment can
be seen on Figure 2. Based on previous site investigations, the mine waste is estimated to
be in a lens that is approximately 4 foot thick with 1 foot of clean fill on top of it. The
previous investigation found the waste to be contained in a fairly uniform lens above the

water table.

During excavation, samples will be screened in situ with an XRF as needed to guide the
removal to determine the vertical and lateral extent of the excavation. Deeper excavations
in limited areas may be conducted at the EPA On-Scene Coordinator’s discretion. When
in situ guidance has determined the excavation is complete, the final excavated surfaces
will be sampled. Samples of the excavation walls and floor will be collected to confirm
removal of contaminated soil. The samples will be analyzed for total metals via the XRF
in the field, and a percentage of samples will also be submitted for laboratory analysis.
Following completion of excavation, the site will be backfilled with clean soil and gravel
A final map of the property with sample locations and concentrations will be produced for
the EPA. The following data will be used to guide decision-making at the site:

1. Field data and documented observations from soil sampling including soil type and

soil color,
2. XRF screening data from soil samples,
3. Analytical data from soil samples, and

4. Locational data from soil samples.

Frontier Environmental Services Page 12
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2.1

If ground water is encountered during excavation and dewatering is required it will be done
in compliance with all State and Federal regulations. Frontier Environmental Services can
obtain an on-site water treatment system, though the filtration system cannot be designed until
the metal concentrations are known (post groundwater sampling). If groundwater is
encountered a decision will be made as how to proceed with the removal and restoration

project. Excavations will be shored according to OSHA Safety Standards.

The proposed scope of work will be performed as follows:

1. Site preparation, including but not limited to:

e Contractor mobilization;

e Location of existing utility (i.e. sewer, storm drains, electrical, natural gas
and potable water);

e [Establishment of site security, and

e Placement of Site Offices, temporary utilities and contractor staging areas
required for the Work;

2. Removal and stockpile of overburden and excavation, loading and transport of waste
materials to the designated waste facility;

3. Sampling and verification by Frontier for verification of excavation limits as defined
by the Project Drawings and Specifications;

4. The control of fugitive dust emissions during the excavation and movement of soils
by acceptable dust abatement methodologies, e.g. wetting;

5. Importing clean fill, as necessary, from a local borrow source and compacting it in
place to grades shown on the Site Construction Drawings;

6. Implementation of the stream restoration components;

7. Preparation of a project construction completion report suitable for detailing the
completed construction scope of work.

SITE MOBILIZATION AND PREPARATION

Frontier Environmental Services Page 13
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2.13

Site mobilization will commence upon notification from FWC Project Management to allow
for the timely completion of Site removal activities. Site access will be established for
Frontier and/or FWC personnel, security controls will be implemented, work areas will be
physically defined, and exclusion and safety zones will be established during the site
mobilization. Prior to mobilization, all required project documentation and necessary permits

will be submitted to the FWC Project Manager for review and approval.

Staging Area

A temporary trailer will be mobilized to the site and placed in the support area for use as an
office and first aid facility. The staging area will also be used for storage of equipment and
materials necessary for the completion of this scope of work.  This area will also be the
designated parking area for site personnel and visitors. The Staging Area will be used for site

access and security control.

Project Work Area

All work areas within the Site will be considered to be exclusion zones for the purpose of
limiting and controlling access and providing controls for Site personnel safety and health.
The boundaries of the zone(s) will be appropriately identified with signage and caution
flagging, as well as made secure by limiting access points. Level-D personal protective
equipment utilization will be required in all Project Work areas as determined by the HASP.
The HASP provides for the change in protective status of personal protective equipment based
upon the exposure or hazards anticipated on the Site. Level-D personal protective equipment
includes, but is not limited to, steel-toed work boots, gloves, work clothes, eye protection and

hearing protection (as required).

Temporary Services

Frontier Environmental Services Page 14
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2.15

The following details the anticipated use of temporary facilities:

Electrical: Electrical power, if necessary, will be provided by Frontier. The power will be
used to provide service and lighting to the temporary office trailer and ancillary support

equipment, as needed.

Water: Frontier will provide construction water from a Pine Brook Water District hydrant as
required. Drinking water will be provided for separately by Frontier. Hand wash stations will
be provided at the staging area. Potable water, if required for decontamination, will also be

provided by Frontier.

Toilets: Frontier will provide sanitary services for its employees and Site visitors as required

by site staffing requirements and numbers.

Trash/Waste/Scrap Services: Solid waste disposal and recycling services will be provided by

Frontier according to project policies and procedures.

Utility Location

Frontier will be responsible for the location and/or verification of existing utilities (i.e. sewer,
storm drains, electrical, natural gas and potable water). Frontier Site Drawings provide some
information with respect to existing utility location. However, the exact location of all utilities
on site is not known. Therefore, it is the sole responsibility of Frontier to locate and/or verify

the location of any existing utilities on Site.

Site Grubbing and Vegetation Clearing

Frontier Environmental Services Page 15
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2.2

2.3

Grubbing and cleaning of existing site vegetation may be required to facilitate the principle

environmental removal activities. Cleared vegetation will be managed on-site.

MINE WASTE REMOVAL

Frontier personnel will determine whether the overburden material can be stockpiled on-site
for re-use or should be transported as solid waste for off-site for disposal if it passes the TCLP.
Mine waste will be excavated and loaded directly into trucks for transport to the disposal
facility. Excavation will begin from the west edge of the tailings and continue back to the
east. The excavation will proceed in lifts benching down until native soils are encountered.
The initial site investigation indicated that the mine waste does not extend all the way to creek
in a n easterly direction. In any case, an earthern berm will be left in place to prevent
sediment/tailings from being introduced to Fourmile Creek. All excavations will be benched
in accordance with OSHA regulations. It is anticipated that all of the mine waste will be
removed as part of this effort. The outside bend that will be re-constructed in this area will
be stabilized with vegetated soil riprap and rootwad protections.

TRANSPORTATION & DISPOSAL

The waste material will be loaded into tandem axle dump trucks and transported to Waste
Connection’s Front Range Landfill in Erie, CO. The waste material will be profiled under the
Bevill Exclusion. In 1980, Congress adopted the Bevill Amendment, which amends RCRA
to exempt temporarily from Subtitle C regulation solid waste from ore and mineral
extraction, beneficiation, and processing. Each load will be properly manifested and tarped
for transport to the disposal facility. Frontier will ensure Vehicle Tracking Control pads are
in-place and operationally sound prior to any trucking operations. In addition, Frontier will
have a skid steer and broom provide daily sweeping to ensure no mud, rocks, or dirt are being
tracked from the site. Frontier will provide traffic control and flaggers to assist the trucks with

entering and exiting the site.
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2.4

3.0

4.0

STREAM RESTORATION ACTIVITIES

The Black Swan Stream Restoration Project will be constructed per the approved Project
Drawings attached here in Appendix C. The design has been conditionally approved by
Boulder County and the Army Corps of Engineers and will be constructed in accordance with

all permit guidelines.

SAMPLING AND ANALYSIS PLAN

Eagle Environmental has prepared a Sampling and Analysis Plan to cover the initial site

investigation. This plan has been attached to this document as Appendix E.

COMPLETION REPORT

At the conclusion of this Black Swan Mine Waste Removal Project, Frontier will prepare
a final project Construction Completion Report.  Frontier’s CQA/CQC Manager will
prepare supporting information for the report detailing the various stages of construction.
At a minimum, closure reports will summarize the methods, results, and conclusions of the

closure program. The report will include information such as:

e As-Built Drawings and Figures illustrating the area of construction;

e Daily activity log reports summarizing activities, problems, and resolutions;

e A discussion of any modifications to the procedures described in the Work Plan;
e Site photographs;

e Waste Manifests and;

e Data interpretations and conclusions.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION/SITUATION REPORT
Emancipation Mine - Removal Polrep
Final Removal Polrep

APPENDIX A
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region VIiI

Subject: POLREP #3
Final
Emancipation Mine

Salina, CO
Latitude: 40.0507090 Longitude: -105.3710030

To: Susan Martino, Boulder County

Joshua Woodyard, OEM
Eugene Lee, OEM

David Ostrander, EPA Region 8
Laura Williams, EPA Region 8

From: OSC Joni Sandoval,
OSC Paul Peronard,
OSC Martin McComb
Date: 5/2/2015

Reporting Period:

1. Introduction
1.1 Background

2/1/15-4/30/15

Site Number: ABEGB Contract Number:

D.O. Number: Action Memo Date: 10/28/2014
Response Authority: CERCLA Response Type: Time-Critical
Response Lead: EPA Incident Category: Removal Action
NPL Status: Non NPL Operable Unit: 00
Mobilization Date: 11/3/2014 Start Date: 11/3/2014
Demob Date: Completion Date:

CERCLIS ID: CONO000801923 RCRIS ID:

ERNS No.: State Notification: Yes

FPN#: N/A Reimbursable Account #:

Note: This Site was confusingly named in EPA's Superfund Enterprise Management System for the Emancipation Mine which is nearby but not
located directly where the work is being performed. Once the name was entered into the database, it could not be changed.

1.1.1 Incident Category
Abandoned Mining Materials (Mill Tailings)

1.1.2 Site Description

The Site is a residential property along Fourmile Creek in the Front Range of the Rocky Mountains. The property contains, at best estimate, 30,000-
40,000 cubic yards of re-processed mill tailings that were deposited in the floodplain sometime prior to 1950.

In September 2013, an extreme flash flood changed the course of the creek. The creek is now undercutting the tailings deposit resulting in erosion
and the mass slumping of soil, contaminated with heavy metals, into the creek.

1.1.2.1 Location

The Site is located along Fourmile Creek immediately downstream of Salina, Colorado. It is approximately seven miles west of Boulder, Colorado,
along Fourmile Canyon Drive. The latitude is 40.050869, and the longitude is -105.370810. The Site is at an elevation of roughly 6,500 feet.

1.1.2.2 Description of Threat

The mill tailings contain elevated levels of arsenic and other heavy metals which are harmful to human health and aquatic ecosystems. Several
downstream residential properties obtain water directly from the creek or from shallow fluvial wells. There is also a community water diversion
downstream of the Site.

Continued erosion of the mill tailings, resulting in the release of hazardous materials into the creek, threatens residential water supplies and adversely
impacts Fourmile Creek's aquatic ecosystem. Due to a severe wildfire that occurred in the area in 2010, Fourmile Creek is now especially prone to
flash flooding. This flash flooding could result in a mass failure of mill tailings into the creek.

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The tailings deposit was initially estimated to be 30,000 - 40,000 cubic yards in size and contains elevated levels of heavy metals, most notably
arsenic. The average concentration of arsenic is approximately 200 mg/kg with some locations exceeding 2,000 mg/kg (EPA's screening level for
arsenic is 50 mg/kg). This contaminated material readily and regularly migrates from the deposit into Fourmile Creek.

The following criteria exist for the initiation of a removal action in accordance with 40 CFR 300.415(b)(2) of the National Contingency Plan:

* Actual or potential exposure to nearby human populations, animals or the food chain from hazardous substances or pollutants or



contaminants;

Actual or potential contamination of drinking water supplies or sensitive ecosystems;

High levels of hazardous substances or pollutants or contaminants in soils largely at or near the surface that may migrate;
Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or be released;

The lack of availability of other appropriate federal or state response mechanisms to respond to the release.

Work must be performed to stabilize the mill tailings before the upcoming spring snowmelt to prevent additional erosion of the tailings into Fourmile
Creek.

2. Current Activities
2.1 Operations Section
2.1.1 Narrative

EPA’s Response Unit assessed various options to address the continued erosion of the tailings into Fourmile Creek including:

1. Stabilizing the tailings in place.
2. Removing and disposing of a portion of the tailings and reconfiguring the remaining material so that it could be stabilized on Site
3. Completely removing and disposing of the the tailings to the extent practical.

Due to the proximity of the tailings to the creek, the lack of available space along this stretch of the water body and the likelihood of future flood
events, EPA determined that the best course of action was to remove the tailings from the Site to the extent practical.

2.1.2 Response Actions to Date
Updated actions as of 4/30/15

EPA's Emergency and Rapid Response Services (ERRS) contractor, mobilized to the Site, has performed
the following activities:

- Crew finished excavation of final lift of rocky/tailings layer and completed final T&D of all tailings.

- Crew worked with Boulder County Engineers for the construction of the new stream channel including habitat pools, boulder clusters, and
riffle drop structures.

- Crew armored slope against the road with rock.

- Crew finished backfilling excavated areas with clean fill.

- Western ramp providing Site access was removed, while eastern ramp was only partially removed to provide access to the newly installed fire
hydrant, per the property owner and Four Mile Fire Dept.

- Re-vegetation was completed including composting, hydroseeding, and tree planting.

EPA's Superfund Technical Assessment & Response Team (START) contractor provided Site documentation services. START also provided
sampling and monitoring support.

EPA met with the newly formed Four Mile Canyon Watershed Coalition group to present on Site progress.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
Unknown at this time.

2.1.4 Progress Metrics

Emancipation Mine Site - Transportation and Disposal Tracking
ER - Environmental Restoration - Trucking

IW - I[ron Woman - Sub Trucking

WC - Waste Connections - Landfill

Waste Connections & Iron Woman Trucking

Date ER Loads ERCY Transport IW Loads IW CY Transport IW Price/CY IW Total WCA Price/CY WCA Total
1121114 0 0 15 150 $31.00 $4,650.00 $11.50 $1,725.00
11/24114 0 0 30 300 $31.00 $9,300.00 $11.50 $3,450.00
11/25114 0 0 34 340 $31.00 $10,540.00 $11.50 $3,910.00
11/26/14 0 0 45 450 $31.00 $13,950.00 $11.50 $5,175.00
121114 6 80 23 230 $31.00 $7,130.00 $11.50 $3,565.00
12/2/114 15 194 33 330 $31.00 $10,230.00 $11.50 $6,026.00
12/3/14 14 188 32 320 $31.00 $9,920.00 $11.50 $5,842.00
12/4/14 15 194 32 320 $31.00 $9,920.00 $11.50 $5,911.00
12/514 16 208 37 370 $31.00 $11,470.00 $11.50 $6,647.00
12/8/14 14 188 32 320 $31.00 $9,920.00 $11.50 $5,842.00
12/9/14 20 280 15 150 $31.00 $4,650.00 $11.50 $4,945.00
12/10/14 23 322 13 130 $31.00 $4,030.00 $11.50 $5,198.00
121114 22 308 10 100 $31.00 $3,100.00 $11.50 $4,692.00
12/12/14 16 224 1 110 $31.00 $3,410.00 $11.50 $3,841.00
12/15/14 16 224 12 120 $31.00 $3,720.00 $11.50 $3,956.00
12/16/14 17 238 18 180 $31.00 $5,580.00 $11.50 $4,807.00
12/17/14 23 306 17 170 $31.00 $5,270.00 $11.50 $5,474.00
12/18/14 24 320 16 160 $31.00 $4,960.00 $11.50 $5,520.00
12/19/14 18 240 16 160 $31.00 $4,960.00 $11.50 $4,600.00
12/29/14 11 142 4 40 $31.00 $1,240.00 $11.50 $2,093.00
1/2/115 25 338 7 70 $31.00 $2,170.00 $11.50 $4,692.00
1/5/15 26 352 9 90 $31.00 $2,790.00 $11.50 $5,083.00
1/6/15 28 376 10 100 $31.00 $3,100.00 $11.50 $5,474.00
1/7/15 20 268 9 90 $31.00 $2,790.00 $11.50 $4,117.00
1/8/15 22 292 1 110 $31.00 $3,410.00 $11.50 $4,623.00
1/9/15 19 254 9 90 $31.00 $2,790.00 $11.50 $3,956.00
112115 19 250 7 70 $31.00 $2,170.00 $11.50 $3,680.00
1/13/15 20 276 16 160 $31.00 $4,960.00 $11.50 $5,014.00
114115 23 322 16 160 $31.00 $4,960.00 $11.50 $5,543.00

1/15/15 23 322 16 160 $31.00 $4,960.00 $11.50 $5,543.00



116/15 23 322 16 160 $31.00 $4,960.00 $11.50 $5,543.00
111915 24 336 15 150 $31.00 $4,650.00 $11.50 $5,589.00
12015 24 336 16 160 $31.00 $4,960.00 $11.50 $5,704.00
12115 18 252 13 130 $31.00 $4,030.00 $11.50 $4,393.00
1122115 21 294 16 160 $31.00 $4,960.00 $11.50 $5,221.00
12315 22 308 15 150 $31.00 $4,650.00 $11.50 $5,267.00
1/26/15 21 294 17 170 $31.00 $5,270.00 $11.50 $5,336.00
12715 19 266 14 140 $31.00 $4,340.00 $11.50 $4,669.00
1/28/15 23 322 17 170 $31.00 $5,270.00 $11.50 $5,658.00
129115 21 294 17 170 $31.00 $5,270.00 $11.50 $5,336.00
13015 22 308 16 160 $31.00 $4,960.00 $11.50 $5,382.00
212115 20 280 0 0 $31.00 $0.00 $11.50 $3,220.00
2/3115 23 322 0 0 $31.00 $0.00 $11.50 $3,703.00
2/5115 21 294 0 0 $31.00 $0.00 $11.50 $3,381.00
2/6/15 20 280 0 0 $31.00 $0.00 $11.50 $3,220.00
2/715 17 238 0 0 $31.00 $0.00 $11.50 $2,737.00
2/9115 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
210115 23 322 0 0 $31.00 $0.00 $11.50 $3,703.00
2111115 20 280 0 0 $31.00 $0.00 $11.50 $3,220.00
2112115 23 322 0 0 $31.00 $0.00 $11.50 $3,703.00
2/13115 20 280 0 0 $31.00 $0.00 $11.50 $3,220.00
2117115 17 238 0 0 $31.00 $0.00 $11.50 $2,737.00
2/18/115 30 420 0 0 $31.00 $0.00 $11.50 $4,830.00
219115 30 420 0 0 $31.00 $0.00 $11.50 $4,830.00
2/2015 27 378 0 0 $31.00 $0.00 $11.50 $4,347.00
2/24/15 23 322 0 0 $31.00 $0.00 $11.50 $3,703.00
2/25115 22 308 0 0 $31.00 $0.00 $11.50 $3,542.00
2/28/15 18 252 0 0 $31.00 $0.00 $11.50 $2,898.00
32115 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
33115 12 168 0 0 $31.00 $0.00 $11.50 $1,932.00
3/4115 18 252 0 0 $31.00 $0.00 $11.50 $2,898.00
3/5115 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
3/6/15 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
37115 15 210 0 0 $31.00 $0.00 $11.50 $2,415.00
3/9115 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
3/10115 24 336 0 0 $31.00 $0.00 $11.50 $3,864.00
31115 29 406 0 0 $31.00 $0.00 $11.50 $4,669.00
312115 20 280 0 0 $31.00 $0.00 $11.50 $3,220.00
313115 17 238 0 0 $31.00 $0.00 $11.50 $2,737.00
[Totals: [1342 [18564 [727 7270 lron W Total:  $224,215.00 WCA Total:  $297,654.32
[Total Loads 2,069 |

[Total CY Shipped 25,834

2.2 Planning Section

2.2.1 Anticipated Activities
N/A

2.2.1.1 Planned Response Activities

Provide services to water and monitor the vegetation planted on Site during the restoration phase over the summer.

2.2.1.2 Next Steps
N/A
2.2.2 Issues
N/A

2.3 Logistics Section
Not applicable.

2.4 Finance Section
2.4.1 Narrative

The final cost for ERRS below will increase slightly to cover watering of the newly planted vegetation through the summer until a root system has
been established.

The cost for START will also increase to cover preparation of the final report and sending out sampling result letters to the residents.

Estimated Costs *

Total To %
Budgeted Date Remaining||Remaining

Extramural Costs

T T T dl T 1



|ERRS - Cleanup Contractor ||$1 ,850,000.00H$1 ,707,607.14H$142,392.86” 7.7o%|

’TAT/START ” $50,000.00H $32,798.00H $17,202.00” 34.40%

Intramural Costs

USEPA - Direct H $30,ooo.oo“ $30,ooo.oo“ $0.00H 0.00%‘

Total Site Costs $1,930,000.00|($1,770,405.14(($159,594.86 8.27%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this report was written. The OSC does not
necessarily receive specific figures on final payments made to any contractor(s). Other financial data which the OSC must rely upon may not be
entirely up-to-date. The cost accounting provided in this report does not necessarily represent an exact monetary figure which the government may
include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer

Not applicable.

2.5.2 Liaison Officer

Not applicable.

2.5.3 Information Officer

Not applicable.

3. Participating Entities
3.1 Unified Command

Not applicable.
3.2 Cooperating Agencies

EPA is cooperating with Boulder County's Flood Recovery Team and its Department of Transportation. EPA has also been in contact with several state
of Colorado agencies including the Department of Public Health and Environment and the State Historical Preservation Office.

4. Personnel On Site

EPA Personnel through 04/20/15:
1 On-Scene Coordinator

ERRS Personnel:

1 Response Manager

1 Foreman

2 Equipment Operators
3 Field Technicians

4 Truck Drivers

START Personnel:
1 Sampling and Monitoring Technician

5. Definition of Terms

EPA: Environmental Protection Agency

ERRS: Emergency and Rapid Response Services (Contractor)

OSC: On-Scene Coordinator

START: Superfund Technical Assistance and Response Team (Contractor)

6. Additional sources of information
6.1 Internet location of additional information/report

www.epaosc.org/Emancipation

6.2 Reporting Schedule

This is the final site polrep.
7. Situational Reference Materials

Not applicable.


http://www.epaosc.org/Emancipation

APPENDIX B

July 27, 2017
Frontier Environmental Services
Cole Miller
5350 Vivian Street, Unit B
Arvada CO 80002
Project Name - 4 Mile Canyon, Black Swan Project Number - [none]

Attached are your analytical results for 4 Mile Canyon, Black Swan received by Origins Laboratory, Inc. July 20, 2017. This project
is associated with Origins project number Y707225-01.

The analytical results in the following report were analyzed under the guidelines of EPA Methods. These methods are identified as
follows; "SW" are defined in SW-846, "EPA" are defined in 40CFR part 136 and "SM" are defined in the most current revision of
Standard Methods For the Examination of Water and Wastewater.

The analytical results apply specifically to the samples and analyses specified per the attached Chain of Custody. As such, this
report shall not be reproduced except in full, without the written approval of Origin's laboratory.

Unless otherwise noted, the analytical results for all soil samples are reported on a wet weight basis. All analytical analyses were
performed under NELAP guidelines unless noted by a data qualifier.

Any holding time exceedances, deviations from the method specifications or deviations from Origins Laboratory's Standard
Operating Procedures are outlined in the case narrative.

Thank you for selecting Origins for your analytical needs. Please contact us with any questions concerning this report, or if we can
help with anything at all.

Origins Laboratory, Inc.
303.433.1322
o-squad@oelabinc.com

e —— [ACCREDITED)]

- i
TESTING CERT # 3494.01 AT P Sl




Frontier Environmental Services Cole Miller
5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan
CROSS REFERENCE REPORT
Sample ID Laboratory ID Matrix Date Sampled Date Received
Black Swan 001 Y707225-01 Soil July 18,2017 12:00 07/20/2017 11:05

Origins Laboratory, Inc.

N | m - The results in this report apply to the samples analyzed in
«L‘(/L(,« (AL /ziz/\_/‘- accordance with the chain of custody document. This
() analytical report must be reproduced in its entirety.

\

Page 2 of 10

Jen Pellegrini For Noelle Doyle Mathis, President
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RIGIN

LABORATORY, INC

Frontier Environmental Services
5350 Vivian Street, Unit B
Arvada CO

80002

Cole Miller
Project Number: [none]
Project: 4 Mile Canyon, Black Swan

Origins Laboratory

F-012207-01-R1
Effective Date: 01/08/12

Sample Receipt Checklist

Origins Work Order

T L= i Y1 Tl

—

Client: l’(g.cr.;_-. Epa-

Client Project ID H oMy ':';..,..q,,_‘ B leile Semsina
Checklist Completed by: | jn_ I'llN Shipped Via: [S1)]
T - {UPS, FedEx, Hand Dehlivered, Pick-up, etc.)
Dateltime completed 7 - T [14s Airbill #: o &
Matrix({s) Received: (Check all that apply): Sceill'Solid WWater Other
Describe)
Cooler Number/Temperature: £ ey cc ) o = ! . i -
Thermometer ID: T
Reguirement Description Yes No | NiA | Comments (if any)
If sampies require cooling. was the temperature
between 0°C to = 6°C' 7 _/
Is there ice present (document if blue ice is used) v |
| Are custody seals present on cooler? (if so, document
in comments if they are signed and dated, broken or P
intact) d
| Are custody seals present on each sample container? |
(if so. document in comments if they are signed and -~
dated, broken or intact) 1
Vere all sampiles received intact'''?
Was adequate sample volume provided' 7 ,,-”
Are short holding time analytes or samples with HTs n;l—r
due within 48 hours prasant'’'? r 4 { 1
el imalioni At T —— S £ e —
Is @ chain- Df—Cu$’Gd) {COC) present and filled out |
completely r/
Does the COC agree with the number and type of
sample bottles received' ™ -~
Do the sampie IDs on the bottie labels match the
coc’ " ’
Is the COC nraper‘:rr relinguished by the chent with date
and time recorded” "7 v
For volatiles in water — is there headspace (> M inch
bubble) present? If yes, contact client and note in é
narrative. | l _
Are samples preserved that require preservation |
and was it checked " "? fnote /D of confirmation
instrument used in comments) /S (presarvation is not y
confirmed for subcontracted analyses in order fo insure rd
sampfe integrity o <2 for samples presenced with HNO3,
HCL, H2S04) v ( pH >10 for samples preserved with
NadsO2+NaOH, Zndc+MaCH])

Additional Lanlasl 2 f

F MO, then contact the client before proceeding with analysis and note date/lime and person contacted as well as the corrective

acthon o i the additional comm

ts {above) and the case narrative.

Reviewed by {F’aojec{ Manager)

Origins Laboratory, Inc.

%L blty .

Date/¥ime viewed

The results in this report apply to the samples analyzed in
accordance with the chain of custody document. This

analytical report must be reproduced in its entirety.

Jen Pellegrini For Noelle Doyle Mathis, President

Page 4 of 10



Frontier Environmental Services
5350 Vivian Street, Unit B

Cole Miller
Project Number: [none]

Arvada CO 80002 Project: 4 Mile Canyon, Black Swan
Black Swan 001
7/18/2017 12:00:00PM
Reporting
Analyte Result Limit Units  Dilution  Batch Prepared  Analyzed Notes
Origins Laboratory, Inc.
Y707225-01 (Soil)
pH in Soil by EPA 9045D
pH 8.45 pH Units 1 B7G2506 07/25/2017 07/25/2017
Total Metals by 6010C
Arsenic 364 3.56  mglkgdry 1 1684504 07/24/2017 07/25/2017
Barium 117 0.593 " " " ! ]
Chromium 3.46 0.593 " " " " ]
Lead 25.7 1.19
Selenium 0.812 3.56 " " " " " J
Silver 1.29 0.593 " .
Total Metals by 7471A
Mercury 2.52 0.282  mglkg dry 20 1685252 07/25/2017 07/26/2017
Origins Laboratory, Inc.
i | m - The results in this report apply to the samples analyzed in
; H/‘M«« AL /M-/‘ accordance with the chain of custody document. This
w\ ¢ YJ analytical report must be reproduced in its entirety.
Page 5 of 10

Jen Pellegrini For Noelle Doyle Mathis, President




Frontier Environmental Services Cole Miller

5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan

Classical Chemistry Parameters - Quality Control
Origins Laboratory, Inc.

Reporting . Spike  Source %REC RPD
Analyte Result Limit Units Level  Result  %REC Limits RPD  Limit  Notes
Batch B7G2506 - NO PREP
Duplicate (B7G2506-DUP1) Source: Y707250-01 Prepared: 07/25/2017 Analyzed: 07/25/2017
pH 9.11 pH Units 9.16 0.547 25

Origins Laboratory, Inc.

The results in this report apply to the samples analyzed in

\ Jd/ 1" mfw ' accordance with the chain of custody document. This
analytical report must be reproduced in its entirety.

Page 6 of 10

Jen Pellegrini For Noelle Doyle Mathis, President



Frontier Environmental Services Cole Miller

5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan

Total Metals by 6010C - Quality Control
GEL Laboratories, LLC

Reporting . Spike  Source %REC RPD
Analyte Result Limit Units Level  Result  %REC Limits RPD  Limit  Notes
Batch 1684504 - SW846 3050B
BLANK (1203836413-BLK) Prepared: 07/24/2017 Analyzed: 07/25/2017
Silver ND 0.460 mg/kg - u
Arsenic ND 2.76 " - U
Barium ND 0.460 " - U
Cadmium ND 0.460 " - U
Chromium ND 0.460 " - U
Lead ND 0.919 " - U
Selenium ND 2.76 " - U
LCS (1203836414-BKS) Prepared: 07/24/2017 Analyzed: 07/25/2017
Silver 474 0.484 mg/kg 484 97.8 80-120
Selenium 471 2.91 " 484 97.2 80-120
Lead 475 0.969 " 484 98 80-120
Chromium 471 0.484 " 484 97.3 80-120
Cadmium 46.9 0.484 " 484 96.8 80-120
Arsenic 46.7 2.91 " 484 96.3 80-120
Barium 473 0.484 " 484 97.7 80-120
DUP (1203836415 D) Source: Y707225-01 Prepared: 07/24/2017 Analyzed: 07/25/2017
Cadmium 0.281 0.616 mglkg dry 0.395 0-20 337 20 J
Chromium 3.37 0.616 " 3.46 0-20 2.79 20
Lead 231 1.23 " 25.7 0-20 10.7 20
Selenium ND 3.70 " 0.812 0-20 NR 20 U
Silver 1.03 0.616 " 1.29 0-20 2238 20
Barium 66.4 0.616 " 17 0-20 55 20
Arsenic 345 3.70 " 364 0-20 5.44 20
MS (1203836416 S) Source: Y707225-01 Prepared: 07/24/2017 Analyzed: 07/25/2017
Origins Laboratory, Inc.
] . The results in this report apply to the samples analyzed in
\ Jd/ ! mfw accordance with the chain of custody document. This
analytical report must be reproduced in its entirety.
Page 7 of 10

Jen Pellegrini For Noelle Doyle Mathis, President



Frontier Environmental Services Cole Miller

5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan

Total Metals by 6010C - Quality Control
GEL Laboratories, LLC

Reporting . Spike  Source %REC RPD
Analyte Result Limit Units Level  Resut  %REC Limits RPD  Limit  Notes
Batch 1684504 - SW846 3050B
MS (1203836416 S) Source: Y707225-01 Prepared: 07/24/2017 Analyzed: 07/25/2017
Barium 165 0.634 mg/kg dry 63.4 17 75.6 75-125
Silver 60.7 0.634 " 63.4 1.29 93.7 75-125
Selenium 60.9 3.80 " 63.4 0812 947 75-125
Lead 95.1 1.27 " 63.4 25.7 110 75-125
Cadmium 59.1 0.634 " 63.4 0395 926 75-125
Arsenic 434 3.80 " 63.4 364 110 75-125
Chromium 64.6 0.634 " 63.4 3.46 96.4 75-125
Origins Laboratory, Inc.
] . The results in this report apply to the samples analyzed in
\ Jd/ ! mfw accordance with the chain of custody document. This

analytical report must be reproduced in its entirety.
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Jen Pellegrini For Noelle Doyle Mathis, President



Frontier Environmental Services Cole Miller

5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan

Total Metals by 7471A - Quality Control
GEL Laboratories, LLC

Reporting Spike  Source %REC RPD
Analyte Result Limit Units Level  Result  %REC Limits RPD  Limit  Notes
Batch 1685252 - SW846 7471A Prep
BLANK (1203838293-BLK) Prepared: 07/25/2017 Analyzed: 07/26/2017
Mercury ND 0.0113 mg/kg - u
LCS (1203838294-BKS) Prepared: 07/25/2017 Analyzed: 07/26/2017
Mercury 0.110 0.0106 mglkg 0.106 104 80-120
MS (1203838295 S) Source: Y707225-01 Prepared: 07/25/2017 Analyzed: 07/26/2017
Mercury 2.25 0.312 mgkgdry 0156 252 0 80-120
MSD (1203838296 SD) Source: Y707225-01 Prepared: 07/25/2017 Analyzed: 07/26/2017
Mercury 3.86 0.279 mgkgdry 0139 252 966 80-120 527 20
Origins Laboratory, Inc.
ﬁ(%ﬁw . The results in .this report 'apply to the samples analyged in
accordance with the chain of custody document. This

\ Wﬂ
U;: U analytical report must be reproduced in its entirety.

Page 9 of 10

Jen Pellegrini For Noelle Doyle Mathis, President



Frontier Environmental Services Cole Miller

5350 Vivian Street, Unit B Project Number: [none]
Arvada CO 80002 Project: 4 Mile Canyon, Black Swan

Notes and Definitions

U Result not detected above the detection limit
J Greater than the detection limit but less than the reporting limit

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference
All soil results are reported at a wet weight basis.

Origins Laboratory, Inc.

m . The results in this report apply to the samples analyzed in
\ Jd/ “ ’M-/‘ accordance with the chain of custody document. This
1

1/ u‘ analytical report must be reproduced in its entirety.

v
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Jen Pellegrini For Noelle Doyle Mathis, President
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GENERAL NOTES:

1. ALL BEARINGS ARE BASED ON COLORADO STATE PLANE NORTH
ZONE. ALL DISTANCES AND COORDINATES SHOWN ARE IN UNITS OF
FEET, UNLESS OTHERWISE NOTED.

2. ALL ELEVATIONS ARE SHOWN IN FEET ABOVE NAVD88 VERTICAL
DATUM. ALL DEPTHS AND HEIGHTS ARE MEASURED VERTICAL
RELATIVE TO PROPOSED BANK-FULL ELEVATION.

3. PLACEMENT OF SEDIMENTATION AND EROSION CONTROLS SHALL BE
IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL EROSION
CONTROL REGULATIONS AND THE EROSION CONTROL PLAN.

4. THE CONTRACTOR SHALL KEEP ALL SURROUNDING PUBLIC
ROADWAYS AND DRAINAGE SYSTEMS FREE FROM SEDIMENT AND
CONSTRUCTION DEBRIS IN ACCORDANCE WITH THE EROSION
CONTROL PLANS.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE REPAIR OF ANY
ITEMS DAMAGED DURING CONSTRUCTION, INCLUDING FENCING,
ROADS, BRIDGES, ETC.

6. ALL EARTH MOVING EQUIPMENT SHALL BE SERVICED PRIOR TO
WORK COMMENCING EACH MORNING. EQUIPMENT SHALL BE
MAINTAINED TO PREVENT FUEL, OIL AND LUBRICANT SPILLS IN THE
VICINITY OF THE STREAM. CONSTRUCTION EQUIPMENT, FUELS,
LUBRICANTS, AND OTHER PETROLEUM DISTILLATES SHALL NOT BE
STORED OR STOCKPILED WITHIN 50 HORIZONTAL FEET OF THE
CREEK OR OTHER AQUATIC HABITATS. EQUIPMENT FUELING AND
SERVICING SHALL OCCUR ONLY WITHIN APPROVED DESIGNATED
AREAS. BIODEGRADABLE HYDRAULIC FLUID SHALL BE USED IN ALL
EQUIPMENT. A SPILL KIT AND WRITTEN CLEAN-UP PROCEDURES
SHALL BE KEPT ON-SITE AT ALL TIMES.

7. THE ENGINEER RESERVES THE RIGHT TO MAKE ADJUSTMENTS IN
THE FIELD TO THE STREAM DIMENSIONS, STRUCTURE LOCATIONS,
STRUCTURE DETAILS, AND ALL OTHER RELEVANT EROSION CONTROL
PRACTICES AS NEEDED TO PRESERVE TREES AND OTHER HABITATS
AND TO FIT SITE CONDITIONS.

8. TOPOGRAPHIC CONTOURS AND OTHER PLANIMETRIC FEATURES
SUCH AS UTILITIES, LOT LINES, ROADS, PROPERTY LINES, FENCES,
BUILDINGS, TREES, ETC. SHOWN HEREIN ARE APPROXIMATE.

9. ALL AREAS LABELED PROPOSED ROAD FILL AREA AND PROPOSED
HEADWALL ARE TO BE CONSTRUCTED DURING THE BOULDER
COUNTY ROAD PROJECT.

SUBSURFACE:

10. NO SUBSURFACE DATA IS MADE AVAILABLE TO THE CONTRACTOR
FOR THIS PROJECT. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
SUBSURFACE INVESTIGATIONS AS THEY RELATE TO THIS PROJECT.

MATERIALS:

11. EXCAVATED MATERIAL SHALL TEMPORARILY BE STOCKPILED IN
NON-FORESTED AND NON-WETLAND AREAS WITHIN THE LIMIT OF
DISTURBANCE. THE EXACT LOCATION OF THE TEMPORARY
STOCKPILE AREAS SHALL BE DETERMINED BY THE CONTRACTOR
AND APPROVED BY THE ENGINEER. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR INSTALLING APPROPRIATE STABILIZATION
MEASURES OUTSIDE THE STOCKPILE AREAS TO PREVENT EROSION
AND SEDIMENTATION.

12. ALL WASTE SOILS WILL BE HAULED OFF-SITE TO THE FRONT RANGE
LANDFILL.

13. TREES OR OTHER NATURAL FEATURES MARKED WITH BLUE
FLAGGING BY THE ENGINEER SHALL BE PRESERVED.

14. SP3 - USE GRANITE BOULDERS HARVESTED ON-SITE FROM THE
EXISTING CHANNEL OR APPROVED STONE QUARRIED LOCALLY. ALL
BOULDERS, INCLUDING SURFACE BOULDERS AND FOOTING
BOULDERS, SHALL HAVE AVERAGE DIAMETER NO LESS THAN 3.6
FEET. AVERAGE DIAMETER IS CALCULATED BY MEASURING (LENGTH
+ WIDTH + HEIGHT) /3. DO NOT USE BOULDERS LESS THAN 12" IN
LENGTH, WIDTH OR HEIGHT. ALL BOULDERS PLACED IN THE ACTIVE
CHANNEL BETWEEN BANK-FULL LINES MUST BE PLACED ON A
FOOTING BOULDER OR COMPETENT BEDROCK.

15. SP2 - USE GRANITE COBBLE HARVESTED ON-SITE FROM THE
EXISTING CHANNEL OR APPROVED STONE QUARRIED LOCALLY.
COBBLE MATERIAL SHALL HAVE AN AVERAGE DIAMETER BETWEEN
2.5IN AND 10 IN.

16. SP1 - USE CLEAN, HARD, DURABLE GRAVEL HARVESTED ON-SITE
FROM THE EXISTING CHANNEL SUBSTRATE OR APPROVED STONE
QUARRIED LOCALLY. SP1 SHALL HAVE A PARTICLE SIZE
DISTRIBUTION DETERMINED BY WET SIEVE ANALYSIS ON-SITE. THIS
DISTRIBUTION HAS D16 = 0.20 IN, D35 = 0.46 IN, D50 = 0.51 IN, D84 = 3.4
IN, D95 = 4.7 IN AND D100 =11.8 IN, WHERE DXX IS THE PARTICLE SIZE
FOR WHICH XX PERCENT OF PARTICLES ARE FINER.

UTILITIES:

17. THE CONTRACTOR SHALL FIELD VERIFY ALL UTILITIES INSIDE THE
LIMIT OF DISTURBANCE.

18. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE
INCURRED TO ANY UTILITY SERVICE LINE AT NO COST OR
OBLIGATION TO THE OWNER.

19. THE CONTRACTOR MUST CALL THE "CALL BEFORE YOU DIG" NUMBER
FOR UTILITY LOCATIONS (LOCAL 811).

GENERAL EROSION CONTROL NOTES:

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

THE CONTRACTOR SHALL INSTALL AND MAINTAIN THROUGHOUT
THE PROJECT ALL EROSION CONTROL MEASURES IN ACCORDANCE
WITH THESE PLANS AND IN ACCORDANCE WITH ALL APPLICABLE
LOCAL, STATE AND FEDERAL EROSION CONTROL REGULATIONS.

THE CONTRACTOR SHALL CONTINUOUSLY MAINTAIN ALL EROSION
CONTROL DEVICES AND STRUCTURES TO MINIMIZE EROSION AND
SEDIMENTATION.

EROSION AND SEDIMENT CONTROL MEASURES SHALL BE
MAINTAINED CONTINUOUSLY, RELOCATED WHEN NECESSARY, AND
SHALL BE CHECKED AFTER EVERY RAINFALL. SEEDED AREAS
SHALL BE CHECKED REGULARLY AND SHALL BE WATERED,
FERTILIZED, RESEEDED, AND MULCHED AS NECESSARY TO OBTAIN
VEGETATION COVERAGE AS SPECIFIED IN THE MATERIAL
SPECIFICATIONS.

STABILIZATION IS THE BEST FORM OF EROSION CONTROL.
STABILIZATION INCLUDES ALL SEEDING, MULCHING, CRIMPING, SILT
CONTROLS, COIR MATTING, AND DIVERSIONS WHERE INDICATED ON
THE PLANS. ALL DISTURBED AREAS THAT ARE NOT OTHERWISE
STABILIZED SHALL BE AMENDED AND SEEDED, TEMPORARILY OR
PERMANENTLY. PERMANENT SEEDING AND GRASS ESTABLISHMENT
ARE REQUIRED PRIOR TO PROJECT COMPLETION AND
ACCEPTANCE.

SEED AND WOOD STRAW WILL BE PLACED ON EXPOSED SLOPES
WITHIN 48 HOURS FOLLOWING COMPLETION OF ANY PHASE OF
GRADING. PERMANENT SEED AND MULCH FOR ALL DISTURBED
AREAS SHALL BE PROVIDED AS DIRECTED IN THE PLANTING
PLAN.

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES
CAN BE REMOVED WITHIN 14 DAYS AFTER FINAL SITE STABILIZATION
(SEEDING AND MULCHING) OR AFTER THE TEMPORARY MEASURES
ARE NO LONGER NEEDED AS DIRECTED BY THE ENGINEER.
TRAPPED SEDIMENT AND THE DISTURBED SOIL AREAS RESULTING
FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE
PERMANENTLY STABILIZED TO LIMIT FURTHER EROSION AND
SEDIMENTATION.

WHERE SEDIMENT IS TRANSPORTED ONTO A PAVED OR PUBLIC
ROAD, THE ROAD SURFACE SHALL BE CLEANED THOROUGHLY AT
THE END OF EACH DAY. SEDIMENT SHALL BE REMOVED FROM THE
ROADS BY SHOVELING OR SWEEPING AND TRANSPORTED TO A
SEDIMENT CONTROL DISPOSAL AREA. STREET WASHING SHALL BE
ALLOWED ONLY AFTER SEDIMENT IS REMOVED IN THIS MANNER.

WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN
COVERED WITH SOIL OR HAS BEEN PUSHED INTO THE SOIL BY
CONSTRUCTION TRAFFIC, IT SHALL BE REPLACED WITH A DEPTH OF
STONE THAT WAS SPECIFIED.

INSPECTIONS OF ALL CONTROL MEASURES AND DISTURBED AREAS
MUST BE PERFORMED BEFORE ANTICIPATED STORM EVENTS (OR
SERIES OF STORM EVENTS SUCH AS INTERMITTENT SHOWERS
OVER ONE OR MORE DAYS), AND WITHIN 24 HOURS AFTER THE END
OF A STORM EVENT OF 0.5 INCHES OR GREATER, AND AT LEAST
ONCE EVERY FOURTEEN CALENDAR DAYS. INSPECTIONS MUST BE
DOCUMENTED AND INCLUDE THE SCOPE OF THE INSPECTION,
NAME(S) AND TITLE OR QUALIFICATIONS OF PERSONNEL MAKING
THE INSPECTION, THE DATE(S) OF THE INSPECTION, MAJOR
OBSERVATIONS RELATING TO THE IMPLEMENTATION OF THE
CONTROL MEASURES (INCLUDING THE LOCATION(S) OF
DISCHARGES OF SEDIMENT OR OTHER POLLUTANTS FROM THE SITE
AND OF ANY CONTROL DEVICE THAT FAILED TO OPERATE AS
DESIGNED OR PROVED INADEQUATE FOR A PARTICULAR LOCATION).
BASED ON THE RESULTS OF THE INSPECTION, ANY INADEQUATE
CONTROL MEASURES OR CONTROL MEASURES IN DISREPAIR MUST
BE REPLACED OR MODIFIED, OR REPAIRED AS NECESSARY, BEFORE
THE NEXT RAIN EVENT IF POSSIBLE, BUT IN NO CASE MORE THAN
SEVEN (7) DAYS AFTER THE NEED IS IDENTIFIED.

STRUCTURAL PRACTICES TO DIVERT FLOWS FROM AREAS OF LAND
DISTURBANCE, STORE FLOWS OR OTHERWISE LIMIT RUNOFF AND
THE DISCHARGE OF POLLUTANTS FROM EXPOSED AREAS OF THE
SITE MUST BE IMPLEMENTED. SUCH PRACTICES MAY INCLUDE SILT
FENCES, EARTH DIKES, DRAINAGE SWALES, SEDIMENT TRAPS,
CHECK DAMS, SUBSURFACE DRAINS, PIPE SLOPE DRAINS, STORM
DRAIN INLET PROTECTION, AND OTHER APPROVED PRACTICES. ALL
BEST MANAGEMENT PRACTICES SHALL MEET OR EXCEED FEDERAL
AND STATE REQUIREMENTS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY
DAMAGE TO EXISTING ROADS, GATES, FENCES, ETC.
CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT ALL ACCESS
LOCATIONS PER THE PLANS AND SPECIFICATIONS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT
TO THE ROAD CONDITIONS, GATES, AND FENCES REQUIRED FOR
ACCESS DURING CONSTRUCTION.

DURING CONSTRUCTION THE CONTRACTOR SHALL BE RESPONSIBLE
FOR INSTALLING ADDITIONAL EROSION CONTROL MEASURES NOT
SHOWN ON THE PLANS BUT NECESSARY TO CONTROL EXCESS
SEDIMENT, AS DETERMINED BY THE ENGINEER.

ALL DESIRABLE WOOD OR VEGETATION SOURCE MATERIAL
REMOVED FOR CONSTRUCTION SHALL BE REUSED ON-SITE AND NO
MATERIAL SHALL BE DISPOSED OF (BY BURNING, BURYING, OR
OTHERWISE) UNLESS DETERMINED BY THE ENGINEER ON-SITE TO
BE UNDESIRABLE.

STAGING AND STOCKPILES AREAS: DEFINITIONS: SYMBOLOGY

34. SPECIFIED AREAS SHOWN ON THE PLANS HAVE BEEN ESTABLISHED 54. HEIGHTS ARE MEASURED VERTICALLY DOWN FROM BANK-FULL
AS STAGING AND STOCKPILING AREAS. ALL STAGING AND ELEVATION: ~..
STOCKPILING AREAS MUST BE INSIDE THE LIMITS OF “\_ FLOW DIRECTION
DISTURBANCE AND ONLY IN APPROVED LOCATIONS. SILT FENCE H = AVERAGE OR CENTERLINE BANK-FULL HEIGHT
WILL BE INSTALLED AROUND ALL STOCKPILE AREAS THAT HAVE Hm= MAXIMUM DEPTH EXISTING GRADE
BEEN DISTURBED AS DIRECTED BY THE ENGINEER OR AS SHOWN Ht = TRENCH HEIGHT
ON THE PLANS.
55.  WIDTHS ARE MEASURED HORIZONTALLY AND PERPENDICULAR TO THE — -~ THALWEG
35. THE USE OF CHEMICALS SUCH AS SOIL STABILIZERS, DUST THALWEG OR CENTER LINE:
PALLIATIVES, HERBICIDES, GROWTH INHIBITORS, FERTILIZERS, — —— — BANK-FULL ELEVATION
DEICING SALTS, ETC., SHALL BE IN ACCORDANCE WITH THE B = BANK-FULL WIDTH AND MIN. LENGTH OF ROOTWADS, CROSS LOGS,
MANUFACTURER'S RECOMMENDED APPLICATION RATES, OR SUBMERGED LOGS _—— — LIMITS OF LOW FLOW CHANNEL
FREQUENCY, AND INSTRUCTIONS. THESE CHEMICALS SHALL NOT
BE USED, STORED, OR STOCKPILED WITHIN 50 HORIZONTAL FEET OF 56. LENGTHS ARE MEASURED ALONG THE SECTION LINES: —— PROPOSED ALIGNMENT
THE CREEK OR OTHER AQUATIC HABITATS.
L = POOL-TO-POOL SPACING OR WAVELENGTH: L VARIES IN THE —— FINISHED GRADE
36. THE TEMPORARY CULVERT LOCATED AT 4389 FOURMILE CANYON STREAM WISE DIRECTION:
DRIVE TO BE REMOVED BY THE CONTRACTOR WHEN 4\ GRADE SLOPE
CONSTRUCTION IS COMPLETED. C & E STREAM TYPE
L= MEANDER WAVELENGTH, PLEASE REFER TO THE DESIGN
TABLE. TRENCH
RAIN GAUGE:
Aa+, A, & B STREAM TYPE HIDDEN STRUCTURE
37. THE CONTRACTOR SHALL BE RESPONSIBLE FOR HAVING A RAIN L =1.7B TO 2.6B FOR SLOPE RANGE OF 2% TO 4% L  VALLEY BASELINE
GAUGE ON THE PROJECT SITE FOR RECORDING DAILY RAINFALL L = 0.8B TO 1.5B FOR SLOPE RANGE OF >4%
AMOUNTS DURING CONSTRUCTION. ARECORD OF DAILY RAINFALL CENTERLINE
AMOUNTS SHALL BE KEPT ON-SITE AND ACCESSIBLE TO THE VL = VANE LENGTH: VL =H/ VS
ENGINEER THROUGHOUT THE DURATION OF CONSTRUCTION —o—o0— GUARDRAIL
ACTIVITIES. WEEKLY REPORTS OF DAILY RAINFALL AMOUNTS SHALL
BE SUBMITTED TO THE ENGINEER WHILE CONSTRUCTION 57. SLOPES: —————  SILTFENCE

EQUIPMENT REMAINS ON-SITE.
Sr = BANK-FULL WATER SURFACE SLOPE MEASUREDINTHE = ————— PARCEL BOUNDARY

STREAMWISE FLOW DIRECTION

SEQUENCE OF CONSTRUCTION:

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

VS = VANE SLOPE (RANGES FROM 2%-7%)
THE CONTRACTOR IS RESPONSIBLE FOR FOLLOWING THE

SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH THE PLANS. 58. ANGLES: EXISTING GROUND LOW FLOW BURIED ROOT WAD
ANY CHANGES TO THIS SEQUENCE MUST BE APPROVED BY THE ALK,
DESIGN ENGINEER. VA=VANE ANGLE (RANGES FROM 20°-30°) \;//i\\;//i\\;//i\\;//i\\%

KRR LR

KKK

NZNZINZNZNZN
IDENTIFY ALL SIGNIFICANT PROJECT BOUNDARIES, UTILITIES, STREAM TYPE NOTES: SRR
ACCESS POINTS, LIMITS OF DISTURBANCE, AND CONTRACTOR \///\\\///\\\///\\\///\\\///\\\//
STAGING AREAS WITH THE ENGINEER. 59. BANK-FULL SLOPE (Sr) AND BANK-FULL WIDTH (B) ARE SHOWN ON THE R M

PLAN SHEETS. S S EXPOSED LOG
ESTABLISH HAUL ROUTES AND CONTRACTOR STAGING AREAS. MATFR'A" Pj MATERIAL SP3
Sr RANGE: >0.04 - USE A-STREAM TYPE DETAIL. - !
INSTALL EROSION CONTROL MEASURES IN ACCORDANCE WITH THE Sr RANGE: 0.02 - 0.04 - USE B-STREAM TYPE DETAIL. o :
EROSION CONTROL PLAN. Sr RANGE: <0.02 - USE C-STREAM TYPE DETAIL. -
CLEAR AS DIRECTED WITHIN THE LIMITS OF DISTURBANCE AS 60. STEP-POOLS SHOULD VARY THE LOW-FLOW DIRECTION FROM LEFT TO °: .
NEEDED TO EXCAVATE AND PLACE FILL MATERIAL WITHIN THE RIGHT, ALTERNATING WITH EACH POOL. BURIED L
AREAS SHOWN ON THE PLANS. PROTECT TREES OR OTHER MATERIAL SP2 FOOTING BOULDER U 06
FEATURES MARKED FOR PRESERVATION WITH BLUE FLAGGING. 61. THE TOTAL LENGTH OF THE FINISHED THALWEG LINE SHOULD FOLLOW
REMOVE EXISTING TREES WITHIN THE LIMITS OF PROPOSED THE PROPOSED ALIGNMENT. SEE PLAN SET. e ¢
GRADING WITH ROOT WADS ATTACHED AND RECYCLE IN TOE WOOD =
STRUCTURES OR AS DIRECTED BY ENGINEER. 62. ROOTWAD SPACING
REMOVE AND STOCKPILE TOPSOIL WITHIN THE AREAS OF VARIABLE: SEE PLAN SET
PROPOSED GRADING. BEGIN WORK AT THE UPSTREAM END OF THE
PROJECT REACH AND WORK IN THE DOWNSTREAM DIRECTION. 63. CROSS LOG SPACING PLIACEIII) MATERIAL SCOUR POOL BURIED LOG
EXCAVATE THE FLOODPLAIN (TO BANK-FULL STAGE ELEVATION) TO VARIABLE: SEE PLAN SET i -
THE LINES AND GRADES SHOWN WITHIN THE LIMITS OF THE
FLOODPLAIN LINES AND INCLUDING THE TERRACE (OUTSIDE) 64. DO NOT PLACE COVER LOGS IN ACTIVE FLOW OR ON THE FLOODPLAIN all
CUT/FILL SLOPES. THIS WORK MAY BE PERFORMED USING (BANK-FULL BENCH) OF RECEIVING STREAMS WHERE STEP-POOL _I : : ‘
EXCAVATORS, DOZERS OR OTHER HEAVY EQUIPMENT. CHANNEL ENTERS A LARGER STREAM. : : :
LAYOUT THE PROPOSED CHANNEL CENTERLINE. 65. TRIMALL TREE BRANCHES AND ROOTWADS EXPOSED ABOVE GROUND PROPOSED RIPRAP EXISTING WETLAND EXISTING BUILDING
OR LOW FLOW WATER LEVEL AND AS DIRECTED BY THE ENGINEER. ‘/

EXCAVATE THE PROPOSED CHANNEL TO THE DEPTHS SHOWN ON Q <
THE TYPICAL CROSS SECTIONS, PROFILE, DETAILS, AND }@Q ] j
COORDINATE LISTS. Z
CONSTRUCT CHANNEL BANKS, STRUCTURES, COIR MAT, AND 71
EROSION CONTROL MEASURES AS SHOWN ON THE PLANS,
PROCEEDING IN THE DOWNSTREAM DIRECTION. THE STRUCTURE BOULDER-TOE
LOCATIONS ARE DENOTED BY THE POINT WHERE THE STRUCTURE /- SEDIMENT REMOVAL WEJLANE
CROSSES THE PROPOSED CHANNEL CENTERLINE AND SHOWN IN {
THE STRUCTURE TABLE. INVERT ELEVATIONS REFER TO THE

v \Z \Z
ELEVATION OF THE TOP OF THE STRUCTURE IN THE CHANNEL > v v
BOTTOM ALONG THE CHANNEL BED AT THE CENTERLINE.

REPLACE TOPSOIL, PLANT, SEED AND MULCH ALL DISTURBED
AREAS IMMEDIATELY AFTER CONSTRUCTION PER THE EROSION
CONTROL PLAN.

PREPARE AND PLANT ALL RIPARIAN VEGETATION ACCORDING TO

THE PLANS AND AT THE DIRECTION OF THE ENGINEER. DETAIL
NUMBER

WALK THE PROJECT SITE WITH THE ENGINEER AND TECHNICAL

ASSISTANCE (TA) REPRESENTATIVE FOR DOLA TO DEVELOP A FINAL

CHECK-LIST OF ITEMS LEFT TO BE COMPLETED.
SHEET
NUMBER

REPAIR/FINISH ITEMS IDENTIFIED ON THE FINAL CHECK-LIST.

WALK THE PROJECT SITE WITH THE ENGINEER, OWNER, AND TA FOR
DOLA TO APPROVE PROJECT COMPLETION.

REMOVE ALL WASTE FROM THE PROJECT AREA AND RESTORE ALL
STAGING AND STOCKPILE AREAS TO THEIR ORIGINAL APPEARANCE.

SEED AND MULCH ALL DISTURBED AREAS WITH THE APPROPRIATE

SEED MIX. BLACK SWAN RESTORATION PROJECT

AS BUILT DATE DRAWING NO.
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—

41.

SEQUENCE OF CONSTRUCTION

ESTABLISH AND MEASURE PROJECT BASELINE ALONG THE VALLEY DIRECTION.
DIVIDE THE VALLEY BASELINE LENGTH BY THE WAVELENGTH (L) TO GET THE
TOTAL NUMBER OF STEP-POOLS +/- ONE STEP AT EACH END.

GENERATE A LIST OF RANDOM STEP-POOL TYPES.

RANDOM STEP-POOLS ARE PLACED SUCH THAT:

FOR EACH STEP TYPE SELECTED PLACE THE SAME POOL TYPE ON THE
DOWNSTREAM SIDE TO FORM A STEP-POOL UNIT, E.G. USE STEP TYPE 1L
AND POOL TYPE 1L, LABEL THE UNIT STEP-POOL TYPE 1L.

4.2. NO TWO SUCCESSIVE STEP-POOL TYPES ARE THE SAME, E.G. 1R, 1R. IS

NOT PERMISSIBLE.

4.3. IF TWO SUCCESSIVE STEP-POOL TYPES HAVE THE SAME NUMBER THEN

ONE MUST BE THE ALTERNATE, E.G. 1L, 1R OR 1R, 1L IS PERMISSIBLE.

4.4. THE ALTERNATE OF 1L IS 1R OBTAINED BY MIRROR IMAGE OF THE

SECTION LINES, E.G. SWITCHING SECTION B-B' TO B'-B, OR USING THE
MIRROR IMAGE OF THE PLAN VIEW ABOUT THE SYMMETRY LINE SHOWN.

4.5. USE APPROXIMATELY THE SAME NUMBER OF ALTERNATES FOR EACH

STEP-POOL TYPE, E.G. ABOUT THE SAME NUMBER OF 1R AS 1L.

4.6. THE TERMS 1L AND 1R STAND FOR TYPE 1-LEFT AND TYPE 1-RIGHT.

4.7.

4.8

© N

11.
12.

13.

THESE DIRECTIONS ARE RELATIVE TO THE LAYOUT OF BOULDERS, E.G. IN
STEP TYPE 1L THE BOULDERS ARE PLACED PREDOMINATELY ON THE LEFT
SIDE OF THE CHANNEL LOOKING IN THE DOWNSTREAM DIRECTION.
THESE DIRECTIONS DO NOT INDICATE THE FLOW DIRECTION. FLOW
DIRECTION IS INDICATED ON THE SECTION VIEWS AT STEP LOCATIONS.
NO THREE SUCCESSIVE STEP TYPES HAVE THE SAME NUMBER, E.G. 1L,
1R, 1L IS NOT PERMISSIBLE.

. ALL SEQUENCES HAVE ONE ROOTWAD PER 4L ON AVERAGE.

PLACE GRADE STAKES OFFSET FROM EACH STEP LOCATION. GRADE STAKES
SHALL BE MARKED WITH STEP-POOL TYPE, THALWEG OFFSET DISTANCE(S),
BANKFULL ELEVATION AT CENTER OF STEP, HEIGHT OF THE CENTER OF THE
SURFACE BOULDERS IN THE STEP (H) AND HEIGHT OF THE TRENCH (Ht).
INSTALL TEMPORARY PUMP-AROUND IF CONDITIONS ARE WET.

GRADE TO BANK-FULL ELEVATION WITH HEAVY EQUIPMENT.

EXCAVATE A TRENCH OF WIDTH B AND HEIGHT Hit.

DUMP MATERIAL TYPE SP1 INTO THE TRENCH AND SPREAD TO AN
APPROXIMATELY PARABOLIC CHANNEL SHAPE OF WIDTH B AND HEIGHT H.
WORKING IN THE STREAMWISE DIRECTION FROM UPSTREAM TO
DOWNSTREAM, HAND PLACE MATERIALS SP2, SP3, AND ROOTWADS.
PERFORM FINAL GRADING OF THE CHANNEL BED.

PERFORM FINAL GRADING ABOVE BANKFULL ELEVATION WITH CUT/FILL
SLOPES 2(H):1(V) OR FLATTER.

INSTALL TEMPORARY AND PERMANENT SEED MIXTURES INCLUDING TOPSOIL,
FERTILIZER, AND MULCH.
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FOUNDATION LOG (TYP.)

ROOTWAD (TYP.)

-

~~ SCOUR POOL (TYP.)

THALWEG
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+— BOULDER CLUSTER (TYP.)

‘ STEP-TO-STEP LENGTH (L) VARIES
| REFER TO DESIGN TABLE

- | LIMITS OF LOW FLOW
|| CHANNEL(TYP)
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PLAN VIEW
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NOTE:
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11.

12.
13.

14.

15.

LIMITS OF LOW FLOW

SEQUENCE OF CONSTRUCTION

ESTABLISH AND MEASURE PROJECT BASELINE ALONG THE VALLEY DIRECTION.

DIVIDE THE VALLEY BASELINE LENGTH BY THE WAVELENGTH (L) TO GET THE TOTAL
NUMBER OF SCOUR POOLS.

LAYOUT CHANNEL CENTERLINE WITH RANDOM SINUOUS PATTERN RELATIVE TO THE
PROJECT BASELINE (SINUOSITY =1.1 TO 1.2).

CLEAR TREES ALONG CHANNEL CENTERLINE AND ACTIVE GRADING LIMITS.

MARK LOCATIONS FOR SCOUR POOLS.

STOCKPILE BOULDERS, LOGS, AND OTHER MATERIALS AT SCOUR POOL LOCATIONS.
CONSTRUCT CHANNEL, WORKING FROM UPSTREAM TO DOWNSTREAM IN THE DRY, USING
A PUMP-AROUND OR OTHER APPROVED FLOW DIVERSION AS NEEDED.

GRADE TO BANK-FULL ELEVATION WITH HEAVY EQUIPMENT.

EXCAVATE A TRENCH OF WIDTH B AND HEIGHT Ht.

DUMP MATERIAL TYPE SP1 INTO THE TRENCH AND SPREAD TO AN APPROXIMATELY
PARABOLIC CHANNEL SHAPE OF WIDTH B AND HEIGHT H.

WORKING IN THE STREAMWISE DIRECTION FROM UPSTREAM TO DOWNSTREAM, HAND
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