Poorman Creek mining restoration

FUTURE FISHERIES IMPROVEMENT PROGRAM GRANT APPLICATION

Please fill in the highlighted areas
all sections (lA, 1B, IC, etc.) must be addressed or the application will be considered invalid

l. APPLICANT INFORMATION
A. Applicant Name:  Big Blackfoot Chapter of Trout Unlimited

B. Mailing Address: PO Box 1

C. City: Ovando State: MT Zip: 59854

Telephone: 406-240-4824 E-mail: ryen@montanatu.org

D. Contact Person: Ryen Neudecker

Address if different from Applicant: See above

City: State: Zip:

Telephone: E-mail:

Landowner and/or Lessee Name
(if other than Applicant): United States Forest Service-George Liknes, Fish Biologist

Mailing Address: 1569 US HWY 200

City:  Lincoln State: MT Zip: 59639

Telephone: 406.362.7003 E-mail: georgealiknes@fs.fed.us

. PROJECT INFORMATION~*

A. Project Name: Poorman Creek Mining Restoration

River, stream, or lake: Poorman Creek

Location: Township: 14N Range: 8W Section: 14 & 23

Latitude: -112.350200 Longitude: 46.523720 within project (decimal degrees)

County: Lewis & Clark

B. Purpose of Project:

The purpose of this project is to restore a reach of Poorman Creek impacted by historic mining
activities. The work will restore floodplain connectivity and instream habitat complexity, allow for a
functioning riparian area and improve fish passage.

C. Brief Project Description:
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Poorman Creek mining restoration

Poorman Creek is a third order tributary to the upper Blackfoot River and flows 14 miles through
USFS and private land. The stream supports populations of pure westslope cutthroat trout and
bull trout. Poorman Creek is a high priority tributary as ranked in “An Integrated Stream
Restoration and Native Fish Conservation Strategy for 182 streams in the Blackfoot Basin” and is
listed as critical bull trout habitat. Poorman Creek has been the focus of several past projects
funded through the Future Fisheries program, including fish passage, fish screening, stream
restoration, and water conservation. We now have the opportunity to switch our focus to a reach
of Poorman Creek near stream mile eight on USFS lands and have developed a project that has
been identified as a priority under the Collaborative Forest Landscape Restoration Program—
a program identified in 2009 by the Secretary of Agriculture to encourage the collaborative,
science-based ecosystem restoration of priority forest landscapes. The Poorman Creek channel
and valley morphology in the proposed project area have been highly modified by past mining
activities. To accommodate placer mining, the stream was channelized and the current stream
condition is characterized by long, extended riffles. Large wood and pools are lacking and existing
waste rock tailing deposits have eliminated a floodplain, restricted a functional riparian area, and
confine the channel resulting in entrenched channel conditions. An undersized culvert also
restricts fish passage.

This project will restore a heavily disturbed reach of Poorman Creek and ensure connectivity with
a functioning floodplain following natural channel design principles. The project will remove
approximately 22,000 yd? of tailings from stream-side locations and dispose of them in two or
three nearby repositories. Removal of tailings will increase the flood prone width from 30 to 40 feet
to 150 feet over much of the project reach. Approximately 1,500 feet of new stream channel will be
constructed in a more sinuous planform through the wider floodplain. The channel will be
constructed as a low width to depth ratio, riffle-pool system with a gravel bed. Large wood that will
be prevalent following tailings removals will be incorporated into the stream channel to enhance
channel function and improve aquatic habitat by increasing complexity, pool habitat and energy
dissipation. Once tailings have been removed and floodplain connectivity reestablished, the
floodplains will be restored using swales, slash, site-adapted plant material, and seeding.

Specific objectives include: reestablish floodplain connectivity and function; contour the floodplain
in the placer tailing footprint in a way that sets the stage for natural recruitment / storage of
sediment and riparian vegetation; improve existing instream and riparian habitat for native trout by
emulating reference reach conditions; create repositories for the placer tailings that emulate
natural valley slopes and restore fish passage by upgrading undersized stream crossing.

1,500 feet of Poorman Creek and an

D. Length of stream or size of lake that will be treated: adjacent ~2.4 acres of floodplain.

E. Project Budget:
Grant Request (Dollars): $ 25,000

Contribution by Applicant (Dollars): $ In-kind $ 6,760.00

(salaries of government employees are not considered as matching contributions)

Contribution from other Sources (Dollars): $ 280,645.00 In-kind $ 26,000.00

(attach verification - See page 2 budget template)

Total Project Cost: $ 338,405.00

F. Attach itemized (line item) budget — see template
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Poorman Creek mining restoration

Attach specific project plans, detailed sketches, plan views, photographs, maps, evidence
of landowner consent, evidence of public support and fish biologist support, and/or other
G. information necessary to evaluate the merits of the project. If project involves water leasing
or water salvage complete a supplemental questionnaire
(fwp.mt.gov/habitat/futurefisheries/supplement2.doc).

Attach land management & maintenance plans that will ensure protection of the reclaimed
area.

H.

.  PROJECT BENEFITS*

A. What species of fish will benefit from this project?:

Bull trout and westslope cutthroat trout.

B. How will the project protect or enhance wild fish habitat?:

By rehabilitating the stream, floodplain and riparian area impaired by previous placer mining
operations, the project will promote and restore aquatic habitat conditions that support native trout.

C. Will the project improve fish populations and/or fishing? To what extent?:

Yes, by providing off-site recruitment to the Blackfoot River and angling opportunities on-site.
Poorman Creek enters a portion of the Blackfoot River that receives high angling pressure.

D. Will the project increase public fishing opportunity for wild fish and, if so, how?:

Yes, by increasing wild trout habitat in the Blackfoot River drainage. The public also has legal
streamside access via adjacent USFS lands.

The project agreement includes a 20-year maintenance commitment. Please discuss your ability

E. to meet this commitment.
The USFS has committed to signing a Landowner Agreement for a minimum of 20 years.
= What was the cause of habitat degradation in the area of this project and how will the project

correct the cause?:

Already answered above. The perturbation form mining activity decreased stream length and
habitat quality. The goal is to restore stream and floodplain function to a natural condition.

G. What public benefits will be realized from this project?:

This project involves the continuation of the Blackfoot River Restoration program and the
restoration of a westslope cutthroat stream. Public benefits include: 1) expanding suitable habitat
conditions for pure westslope cutthroat trout and fluvial juvenile bull trout populations, 2) improved
water quality (temperature) on-site and downstream, and 3) contribute to the recovery of
westslope cutthroat trout. Additionally, the Bull Trout Conservation Strategy lists the Poorman
drainage as an important population that contributes to Blackfoot core bull trout population; the
strategy identifies the main factor limiting recovery of bull trout as the lack of high quality tributaries
throughout the watershed. This project, in conjunction with the cumulative effects of other projects
in the drainage, will benefit bull trout and work towards stability and recovery of the core
population, which is in the public’s interest.

H. Will the project interfere with water or property rights of adjacent landowners? (explain):

This project will have no effect on water and property rights of adjacent landowners.
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Poorman Creek mining restoration

I.  Will the project result in the development of commercial recreational use on the site?: (explain):

No commercial recreational use is known to legally occur at this site.

J. Is this project associated with the reclamation of past mining activity?

Yes, a major part of this project involves removing 22,745 cubic yards of placer rock piles from the
floodplain.

Each approved project applicant must enter into a written agreement with Montana Fish, Wildlife &
Parks specifying terms and duration of the project. The applicant must obtain all applicable permits
prior to project construction. A competitive bid process must be followed when using State funds.

IV. AUTHORIZING STATEMENT
I (we) hereby declare that the information and all statements to this application are true, complete, and
accurate to the best of my (our) knowledge and that the project or activity complies with rules of the
Future Fisheries Improvement Program.

Applicant Signature: Date: 11-28-2017

Sponsor (if applicable):

*Highlighted boxes will automatically expand.

Mail To: Montana Fish, Wildlife & Parks
Fisheries Division
PO Box 200701
Helena, MT 59620-0701

E-mail To: Michelle McGree
mmcgree@mt.gov

(electronic submissions MUST be signed)

Incomplete or late applications will be rejected and returned to applicant.
Applications may be rejected if this form is modified.

***Applications must be signed and received by the Future Fisheries Program Officer in Helena
before December 1 and June 1 of each year to be considered for the subsequent funding period.***

Revised September 6, 2017
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Poorman Creek mining restoration

Photo 1: Existing condition through proposed restoration reach on Poorman Creek.

Revised September 6, 2017



BUDGET TEMPLATE SHEET FOR FUTURE FISHERIES PROGRAM APPLICATIONS
Both tables must be completed or the application will be returned

WORK ITEMS CONTRIBUTIONS
(ITEMIZE BY | NUMBER OF UNIT FUTURE FISHERIES IN-KIND
CATEGORY) UNITS _ |DESCRIPTION*| COST/UNIT TOTAL COST REQUEST SERVICES** IN-KIND CASH TOTAL
Personnel***
Survey 75 hrs $100.00 $ 7,500.00 7,500.00 ' $ 7,500.00
Design 180 hrs $100.00 $ 18,000.00 18,000.00 $ 18,000.00
Engineering 50 hrs $100.00 $ 5,000.00 5,000.00 @ $ 5,000.00
Permitting 40 hrs $40.00 $ 1,600.00 1,600.00 $ 1,600.00
Oversight 190 hrs $100.00 $ 19,000.00 19,000.00 $ 19,000.00
Oversight 100 hrs $40.00 $ 4,000.00 4,000.00 $ 4,000.00
Sub-Total  $ 55,100.00 || $ - s 5,600.00 || $ 49,500.00 || $ 55,100.00
Travel
Mileage 2000 miles $0.58 $ 1,160.00 1,160.00 $ 1,160.00
Sub-Total  $ 1,160.00 || $ - s 1,160.00 || $ - s 1,160.00
Construction Materials****
Trees (1824,
18" diameter) 400 each $65.00 $ 26,000.00 26,000.00 $ 26,000.00
Mine Waste
Removal &
Disposal 22,745 CY $6.00 $ 136,470.00 3,000.00 133,470.00 ' $ 136,470.00
Repository
Clearing &
Grubbing 4.4 acres $7,000.00 $ 30,800.00 30,800.00  $ 30,800.00
Soil import &
placement 1000 cubic yards $7.00 $ 7,000.00 7,000.00 $ 7,000.00
Willow cuttings 4960 each $1.00 $ 4,960.00 1,000.00 3,960.00 $ 4,960.00
Sub-Total  $ 200,270.00 || $ 4,000.00 || $ 26,000.00 || $ 175,230.00 | $ 200,270.00
[Equipment and Labor
Hydraulic
Excavator 250 hrs $165.00 $ 41,250.00 15,000.00 26,250.00  $ 41,250.00
Track Truck 121 hrs $125.00 $ 15,125.00 3,000.00 12,125.00 $ 15,125.00
Skidsteer 100 hrs $95.00 $ 9,500.00 3,000.00 6,500.00 $ 9,500.00
Labor 200 hrs $45.00 $ 9,000.00 9,000.00 $ 9,000.00
Sub-Total  $ 74,875.00 || $ 21,000.00 || $ - s 53,875.00 | $ 74,875.00
Mobilization
All Equipment 1 Lump Sum $7,000.00 $ 7,000.00 | 7,000.00 | $ 7,000.00
Sub-Total  $ 7,000.00 |[ $ - s - |Is 7,000.00 || $ 7,000.00
TOTALS $ 338,405.00 || $ 25,000.00 |[ $ 32,760.00 || $ 285,605.00 || $ 338,405.00

MATCHING CONTRIBUTIONS (do not include requested funds)

Pages 1 of 2 (Revised 11/30/2017)



BUDGET TEMPLATE SHEET FOR FUTURE FISHERIES PROGRAM APPLICATIONS

CONTRIBUTOR IN-KIND SERVICE IN-KIND CASH TOTAL Secured? (Y/N)
United States Forest Service $ 26,000.00  $ 210,645.00 236,645.00 |YES

Montana DEQ 319 Funding $ - $ 15,000.00 15,000.00 [YES

US Fish & Wildlife Partners Program CRI Funds $ - $ 25,000.00 25,000.00 |YES

DNRC Reclamation Development Grant Program-L&C

County $ - $ 30,000.00 30,000.00 |YES

BBCTU $ 6,760.00 | $ - 6,760.00 [YES

TOTALS| $ 32,760.00 || $ 280,645.00 313,405.00
Pages 2 of 2 (Revised 11/30/2017)
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POORMAN CREEK-STREAM MILE 8
PLACER MINE RECLAMATION & STREAM RESTORATION
FINAL DESIGN

PROJECT SPONSORS

Lewis & Clark County
Helena National Forest
Big Blackfoot Chapter Trout Unlimited

PROJECT LOCATION

Helena National Forest, near stream mile 8 of Poorman Creek near Lincoln, Montana
Project centroid: Latitude = 46° 52' 37" North; Longitude = 112° 35' 04" West

PROJECT DESCRIPTION

Lewis and Clark County, in partnership with the Helena National Forest and Big Blackfoot Chapter of
Trout Unlimited used a Department of Natural Resources and Conservation (DNRC) Reclamation &
Development Planning grant to develop project alternatives and restorations plans for a placer mined
reach of Poorman Creek. Poorman Creek is a third order tributary to the upper Blackfoot River that
flows fourteen miles through a mixture of USFS and private land. The stream supports populations of
genetically pure westslope cutthroat trout (Oncorhynchus clarki lewisi) and bull trout (Salvelinus
confluentus). The project reach has a legacy of placer mining that has left the stream bounded on one
or both banks by mine tailings, which have limited the floodplain connectivity and riparian function.
Placer mining activities manipulated and confined the creek channel to a relatively straight
configuration and due to limited transport of large woody debris from riparian or upstream sources
(culvert), habitat complexity is limited.

The project objectives are:

*  Reestablishment of floodplain connectivity and functionality
o  Creation of repositories for the placer tailings that emulate natural valley slopes.

¢  Contouring the floodplain in the placer tailing footprint in a way that sets the stage for natural
recruitment / storage of sediment and riparian vegetation

¢  Revegetation of the restored floodplain
¢  Restoration of stream function and aquatic habitat

The project will remove approximately 22,000 yd® of tailings from stream-side locations and disposes
of them in three nearby repositories. Removal of tailings will increase the flood prone width from 30
to 40 feet to 150 feet over much of the project reach. Approximately 1,500 feet of new stream channel
will be constructed in a more sinuous planform through the wider floodplain. The channel will be
constructed as a low width to depth ratio, riffle-pool system with a gravel bed. Large wood that will
be prevalent following tailings removals will be incorporated into the stream channel to enhance
channel function and improve aquatic habitat.
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POORMAN CREEK - STREAM MILE 8
PLACER MINE RECLAMATION & CHANNEL
RESTORATION
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PROJECT DATUM & DIMENSIONS:

Coordinate System: Montana State Plane

Horizontal Datum: NADS3

Vertical Datum: NAVDSS

Design Sheet Contour Interval = 1 foot

Topography was generated from a LIDAR flight on October 10, 2012

Dimensions are in feet and tenths of a foot

GENERAL SPECIFICATIONS:

1. Construction activities outlined in this plan include full mmoval of stream side hnlmgs,
clearing and grubbing repositary sites, floodplain i 1 and ch,
relocation & restoration.

2 Itshallbe thec ’s ibility to ¢ the project to these specifications, the
plan set, and special condifions outlined in project permits Wcrk shall consist of furnishing
all equipment, materials, and labor and performing all op: in jon with the

Poorman Creek: Restoration. The Contractor shall noufy the Project Manager of any conflicts
between the specifications, plan set and permit condition prior to implementation The
Project Manager (Engineer) will be Tom Coleman, Restoration Engineering, LLC
(406-570-8060) The Client is the Blg Blackfoot Chapter of Trout Unlimited (BBCTU).

3. Worl ip will be of p and while of natural function is
the top pnomy, the project is also intended to be visually similar to more naturalized stream
reaches within the drainage. Repaository sites are intended to mmuc neaxby natuml valley
slopes and placement of cleared trees on the reclaimed flood, are i d to
natural tree falls typical of a mature forest. Reference sites will be available for the
Contractor to inspect prior to construction.

4. Site conditions described in this plan set represent the site conditions at the time of the
survey. Streams are dynamic and may change over time. Prior to construction the C

riparian shrubs will be needed for construction of the design channel. There as strict
turbidity limits for this project so these materials must be isolated prior to salvage. A
propased method is shown on Sheet 11

2. Contractor shall submit these documents electronically as pdf files to the Project Manager
{tcoleman@re-llc.org) and the Client (ryen@®montanatu.org).

CONSTRUCTION STAKING:

1 The Project Manager will provide initial staking of excavations and repositories and other
key features and a.xml surface of the repository and tailing design susfaces and locations of
Ley project features will be provided to the Contractor.

2. The project manager will set elevation hubs along the channel corrider so elevations can
easily be blished by the

3. The project ger will be available periods
harizontal ali but the
staking.

4. Wooden stakes and lath for reference staking will be labeled with the appropriate
information (station, offset, elevation, location, et.). Plastic flagging will be brightly colored
or fluorescent plastic ribbon securely tied to the survey stake. Plastic flagging that becomes
faded, tomn, or dislodged shall be replaced by the contractor to maintain visibility Paint,
when used in lieu of plastic flagging to mark: survey stakes, shall be brightly colored or
Buorescent in order to be visible from passing equipment.

Ly to assist the contractor in re-establishing
shall make ble efforts to maintain the initial

SITE PREPARATION:

1. Clearing and grubbing of repository sites and vegetated placer tailings shall be sequenced as
the Cont sees fit to efficiently execute the project. Contractor shall understand, from a
study of the plan set and through a site visit, the setting and vegetative cover of each Tailing
Excavation and Repository Area. Repository 3 has been design to offer surplus capacity.

should inspect the site to ensure the site conditions match the plans

5. The following water quality tusbidity standards must be maintained during construction:
a 147 mg/1aver background
b. 98 mg/lover background > 1 hour
¢ 39mg/lover background > 3 hows
d. 19 mg/l over background > 7 hours
6. Wetcrossings will not be permitted with the exception of tracked equipment executing
stream restoration work. Re'pealed wet crossing to shuttle materials will not be permitted All

stream ings shall be reclaimed at the pletion of the construction work and adjicent
stream banks and riparian areas shall be p d th h the of the project.

7.  All work shall be in ac with safety of the Occupational Safety and
Health Administration (OSHA), 29 CFR Pm 1926 Safety and Health Regulations for
Construction, Subpart P, Excavations.

8. Itis the contractor’s responsibility to identify all underground utilities prior to construction.
9. Prior to diverting flows into completed new ch 1 the C must

coordinate fish removals from the existing channel thh the Client, Project Manager, US Fish
& Wildlife Service and Montana Fish, Wildlife and Parks.

EQUIPMENT SPECIFICATIONS:

1 TheContractor shall farnish all equj; t ¥ to the project Type and size
of eqmpment will be at the discretion of the Contractor provided thatit can be safely
ported to the site without causing damage to access roads and bridges or other private
or public property.
2. All equipment shall be power washed prior to mobilization to the site to reduce the risk for
introduction of noxious plants and aquatic invasives

3. i shall be well maintained th h the term of the project to reduce the risk of fluid
lea]s during construction. The Contractor shall have fluid spill containment equipment
present at the job site at all times 1f a spill occurs the Contractor shall immediately notify the
Project Manager and the Client. Costs incurred as a result of equipment breakdown shall be
at the expense of the contractor

PRECONSTRUCTION SUBMITTALS:

1. Prior to construction the Contractor shall submit to the Client for review the following wark
plans:

a. The Contractor shall inspect these mads and provide a worl. pldn nuthxung pmpused
1 g creek cr

construction haul road locati and 8
The project site is g Ty well d with US Forest Sewx:e (USFS) roads
for port of t:n].mg ials to i The USFSroads may need to be

improved to transport materials to Repontory 3. Within the project boundary limits, it is
anticipated that primary haul routes will coincide with tailings and repository areas by
grading and improving these surfaces to allow for machine operation. There is one shart
segment of road that will need to be established with a temporary fill through a riparian
area and another short segment of existing road that will need to be cleared and grubbed
to access Repositories 1and 2. These segments are shown on Sheet 3.

b. A work plan for isolating existing channel banks from active stream fows. Sod and

3 Therefore, complete clearing and gruhbmg of this repository may not be y and the
Contractor should ider a phased ap h
2. Careshall be taken to protect tation adj to clearing and g; boundmes. N
tailing removals, particular care shall be taken to maintai mshn
dj: to the stream ch. 1 and at sites away from the channel where vegetation is

grawmg ator near the finished floodplain elevation.

3. Organic soils from clearing and gru.bbmg actn ities shall be salvaged stockpiled and
ultimately placed on reclaimed £l as a g 5 ium and used as needed
for tree plantings. Salvaged soils shall be stoct piled within itory bound or
transported to and stockpiled on sites within tailing removal boundaries

4. Cle.ued trees shall be :lod yxled pnnr to use for stream channel structure construction and
on the fi and y suri: To the i extent
possxble trees from clearing and gmbhmg shall be d and d with branch
and root masses intact Small riparian trees and shrubs less than appmxxmalely 15 feet shall
be excavated and and i diately replanted on finished ch ] banks and floodplain
surfaces,

5. All steel and other artifacts from the mining operations shall ber , provided their
removal does not destabilize the stream ch {. The C shall di of these
mmaterials offsite or as directed by the Client. Work shall be :tnpped unmedhtnly and the
Project Manager and Client notified if evidence of ab 1 activity or occupation is
encountered.

TAILINGS EARTHWORK:

1 Tasks include excavatian of placer tailings, transport and pl t of same in R i
An assessment of the tailings composition was limited to observation of surface materials and
shallow hand excavations. It is the Contractor’s responsibility to become familiar with the site
conditions and become comfortable with the project requirements

2. The work area is a linear corridor with variable conditions along its length Surficial tailing
materials are generally cnbbls and gravels with a high percentage of sand sized particles.
Some small bould ing one foot in diameter are present Materials vary
with location with mspec( to angulanty. and) particle size. Shallow excavations suggest that
the tailing pile surfaces are somewhat coarser that the bulk materials. The average
estimated bulk density of these materials is approximately 18 tors/ yd>. This number may be
used as guidance but is based on a field estimate and should be used at the Contractor’s risk.

3. The bulk of the tailings will be hauled toa repnsﬂory with the excephcn of a sufficient

quantity of materials to p y 750 yd3 of str d gravel During tailing
removal materials will be evaluated for suxhbtlx(y Suitable matenals are subangular to
rounded with particles sizes from 1" to 6" being well rep These stockpiled tailing

materials will have a higher than optimum percentage of fines for use as streambed substrate.
These materials shall be processed to achieve the desired hrushed clun.nel bed gradahnn.
Processing may include pressure washing as materials are piled or

screening.

4. There aresites within the tailings where larger particles are more prevalent. Theses large
particles shall be stockpiled separately from the bulk streambed stockpiles for use as
streambed substrates

5. Earthwork quantities are reported on Sheet 6 of the plan set Quantities are reporied as Bank
Cubic Yards (BCY) so Contractor shall apply app factors to estimate haul
requirements.

CHANNEL TREATMENTS

1 The design intent is to use natural materials that are available on the project site to the
maximum extent possible.

2. Channel construction methods are segregated by high and low shear stress zones within the
channel.

<. High shear stress zones correspond to outside banks on channel bends. These zone
generally begin at the points of inflection up and d of bends They
incorporate large and small wood and all as primary !

d. Low shear banks correspond to relatively straight reaches (riffles) and inside banks of
channel bends. These banks will primarily be constructed using sod and shrub
transplants obtained from the existing riparian corridor. A secondary method using Coir
fabric is available where sufficient transplants are not available

3. Channel construction treatments are described on Sheets 13 to 17.

REPOSITORIES:
1. Threerep will be developed for disposal of tailings
2. Repository 1 will be available as a short haul disposal site upon approval from Lewis & Clark

County. Its capacity is small and its use is not essential to caomplete the project If itis used it
shall be finish graded to create additional roadside parking along Stemple Pass Road.

3. BothRepository 2 and Repesitory 3 will be used for the bulk d.lsposal of taxh.ng! The
capacity of R y 2 should be exh d prior to d g of lin R y 3
Repository 3 offers excess capacity and the entire site will not be used A:vcordmgly cle-\n.ng
and grubbing of the site in stages should be considered.

4 Repository 2 and 3 will create long steep slopes that will initially be unvegetated and will be
vulnerable to rill formation. Sheet 8 describes large and small wood placements to mitigate
erosion while vegetation is established.

ROAD DECOMMISSIONING:

1. The USFS access road continues beyond the southeast corner of R itory 3. Approxi 1
0.8 miles of this road will be decommissioned according to the USFS speczﬁcahcms.

FLOODPLAIN GRADING:

1. Conditions of the historic floodplain surface (beneath the tailings) is unknown butmost
- likely relict topographic features and soils are absent. An assumptioncanbe made that the
postremoval floodplain surface will be gravels and cobbles with fines present butno
appreciable organic soils.

2 The design plan set and the .xml susface files define the finished grade of the floodplain. The
design surface provides the mean floodplain elevation but the actual grading shall crealz an
n'ngular and mugh surface to provide a hetemgeneuu: topography with a variety of

and ites for plant establi and t capture.

3. The finished surface shall include topographic depressions [ - 1.0 foot lower than the mean
and elevations 0- 0.5 feet higher than than the mean.

4. Seven curvilinear f imul. bandoned ch Is shall be excavated into the
finished floodplain tuadepthupto] 5 feet below finished floodplain. These fr add
additional floodplain and vegetative diversity.

5. Log placements, brush / slash placements and riparian plantings shall be placed in a manner
that limits the unrestricted floodplain flow length

6. Allvegetated natural surfaces that are cutside of the tailings boundaries shall not be
modified with the exception of selective sod and shrub transplants for use in constructing

new stream boundaries.
FLOODPLAIN REVEGETATION:
Tree and shrub plantings shall be installed ding to established practice standards and
shall be supervised by an experi d Jandscape professional
Plantings include d trees and shrubs in quantities shown on Sheet 18. Due to the

unknown nature of the historic floodplain surface under tajlings, a detailed description of
effective planting methods for this site is difficult The finished floodplain material will likely be
non-cohesive alluvium. A lack of fines may present a problem for plant survival. To the extent
practical, Contractor shall:
1) Use organic soils from repository clearing to finish the floodplain surface and provide soils to
backgll plantings
2)Plant trees and shrubs in shel
3)Use transplants to provide a physical buffer between the actively flowing channel and
unvegetated floodplain surfaces.
All disturbed floodplain sites shall be hydro-seeded using the seed mix described on

Sheet 18 The hydro-seed will be applied at a rate of 1000 Ibs/ acre with a Flexible Growth
Medium such as Flexterra® HP-FGM™ or equivalent.
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stream gorrido

The restoration project area lies within an approximately 1,500 foot linear
corridor paralleling Poorman Creek.

Access to the project area is provided by a gravel road that diverges from
Stemple Pass Road. This access road is sufficiently wide for equipment.
However, a partially collapsed culvert at the Poorman Creek crossing may
not support repeated loading by heavy equipment. Prior to construction,
consultation with USFS personnel and the selected contractor should identify
reinforcement measures or alternative crossing locations.

Within the project area, travel routes by haul trucks should correspond to
tailing feature boundaries to the maximum extent possible.

Stream crossings with equipment must be limited to tracked equipment
executing the stream restoration project. Crossings shall be kept to the
minimum needed to efficiently execute the project.

Transportation of tailings to the most remote repository (R3) to the south will
utilize a single track USFS logging road. This road will require some
maintenance and possibly road side brush and tree clearing.

Beyond the southern most extent of the repository, the USFS road will be
decommissioned per USFS specifications to be provided separately.

Two temporary roads will be constructed to allow transport of tailings from
the North side of the pro]ect These segments are shown as colored lines.
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The design channel alignment meanders repeatedly across the existing channel in order to increase osity in the expanded floodplain and to A e A‘R_‘_
allow for construction of the majority of the channel outside of the active flowing stream. - g - o h ’ -QIQ'
The channel design was developed to utilize materials that are readily available on site. v
All high shear banks (cutside bends) will be constructed with composite brush bank construction. composite brush banks use a combination X

of large and small wood compacted in lifts with alluvium as defined on project Sheet 15. Design High Shear annel Spanning Log

In additionto omposite brush banks at 11 high shear sites, additional large wood constructions will be incorporated into the banks (Sheets 16 & Banks

17).

Low shear banks corresponding to riffles and ghdes will be constructed with shrub and sod transplants as the pnmary treatment These banks

may also be constructed as fabric encapsulated scil lifts (FESL where shrub and sod transplants cannot be efficiently obtained.

The availability and quality of shrub and sod materials is vanable along the channel so it is estimated that approximately % of the low shear bank

lengths will beconstru ted as FESLs.

Shrubs and sod may be collected from areas where the new channel crosses the riparian corridor or from existing channel banks, provided that the

banks are sufficiently isolated to prevent turbidity.

Where materials are borrowed from the existing riparian orridor the disturbed areas must be filled to grade and treated as a revegetation site.

PNP\.?!P!»’Nr-'zH’

Design Channel Gradient - 0.016

B R R L e e I L D O D T L
Downstream Channel Invert - Match DESIGN POORMAN CREEK THALWEG Upstream Channel
Existing / Approximately 5033.0' Invert - 5056.5'
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Upstream tie in

Edge of constructed floodplain - \

Downstream tie-in

Backwater areas

Existing channel
abandoned and filled
= L — — — ————— — =
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s 0 100 200
= T - e
Notes:
T Thechannel alignment is intended to allow for the ma]onty of the design channel Channel Crossings In-Channel Work Areas
to be constructed "dry*, outside of the exiting channel
2. Near tc}lle upstream and downstream tie-ins the existing and the design channel ————  Design Channel Boundary
coincide,

3. In<channel work is luruted in the downstream tie-in reacl

4. Several backwater areas that comncide with the existing channel are shown above

Existing Channel Boundary - Abandoned

as channel crossings  In Channel work areas but their creation will not require

significant inchannel work.
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CHANNEL AREAS
Description Area (ft)) Acres
Design Channel Dry Canstruction 14,255 033
Abandoned Exsiting Channel 10,370 024
Channel Crossings / In-Channel Work Arcas 9,190 o
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PROJECT AREA EARTHWORK
T4
T4 TS
T5
Note:

TYPICAL TAILING SURFACE
COMPOSITION & VEGETATION

Tailings are composed primarily of 12 inch minus particles with
a majority in the 3 inch minus range. Investigation of the
tailings was limited to approximately two feet of depth. The
occurrence of larger rock, greater than 1 foot in diameter,
deeper within the tailings is unknown.

EXCAVATION QUANTITIES

Location Volume (yd?) Footprint Area (Acres)
Tailings 1 20 0.01
Tailings 2 20 0.01
Tailings 3 40 0.02
Tailings 4 8,370 0.83
Tailings 5 12,930 1.50
Design Channel 1,365 0.33
SUBTOTALS 22,745 2.37

PROJECT AREA FILL QUANTITIES

*Includes channel sube a ation

4! 2 0 )l

_4!

6 -8

CUT / FILLMAP OLOR CODES
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USEFS single

track road ¢

Q

)

REPOSITORY CAPACITY & SHADED

-
™

REPOSITORY 3

\\\\\\ NN — Notes:
\ USFS single . Repository 1 will be available as a short haul disposal site upon

FILL DEPTHS

create additional roadside parking. Both Repository 2 and Repository 3

will be used for disposal of tailings. The capacity of Repository 2

should be exhausted prior to disposing of material in Repository 3.

Repository 3 offers excess capacity and the entire site will not be used.
Accordingly clearing and grubbing of the site in stages should be F
considered. All organic soils / duff from repository clearing and

POORMAN CREEK - STREAM MILE 8

PLACER MINE RECLAMATION & CHANNEL |Aouatic Restoration and Environmental Hvdrautics
RESTORATION

ket ‘ / approval from Lewis & Clark County. Its capacity is small and its use is E
not essential to complete the project. If it is used it will be graded to

grubbing shall be stockpiled for use on disturbed project sites. g
i
REPOSITORY CAPACITIES £
Repository Volume (yd?) Acres é ::
6 R1 650 0.17 s g} {
R 11,250 0.73 STl
R3 14,000 11 g HE
Quantities are reported as in-place or bank cubic yards -~
PROJECT NO:
. 0 2 4 & & 10 12 W 6 18 0 2 24 2 " ool
PROJECT NO:

oars:  11/15/17
FILL MAP COLOR CODES
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Constructed **
drainage

USFS single
track road

g

Gradient - 0.220 / 4.5:1
T ——— \/
.

/

Log Brush Steps

k

Notes:
1. Repository 2 & 3 will create long un-vegetated slopes that will be

vulnerable to rill erosion prior to vegetation recovery.

2. Logs and slash obtained during clearing and grubbing operations shall be

placed in a manner on the repository slopes to minimize the length of down
slope flow paths.

3. The quantity reported below is for bidding purposes but final quantities

will be dependent on the availability of materials for all project uses.

4. Adrainage way shall be constructed into Repository 2 as shown to provide

continuity with an existing up-slope drainage.

5. Logs and slash shall be placed in the drainage way as show to create a

series of filtering steps.

6. The step placements shall be backfilled to the approximate limits shown

above to stabilize the steps and to drive large flows through the V portion
of the crossing logs.
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REPOSITORY SURFACE TREATMENT QUANTITIES

P

o ' _USFSsingle
o track road
\—_A...._\

Material Repository 1 Repository 2 | Repaository 3
Large Logs (30 - 40 ft) N/A 35 40
Logs (10 to 20 ft) N/A 50 35
Brush/Slash N/A As-available |As-available
Containerized Douglas Fir* 25 250 385
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DRAINAGE PROFILE
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*Assume 510 container size but may be contingent on nursery availability
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Design ground profile
— — — — Existing ground profile

Design repository ground profile
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3 4 5

Existing channel margin
] Existing channel
Useable sod fringe Straw bale coffer dam or crossing
978 equivalent (bulk bags)
2¢a ’ s

Segment work area

Existing channel
crossing

Design channel

Notes:

The Poorman Creek Restoration project is subject to water quality standards during construction. The design channel alignment will be constructed
dry outside of the existing channel to minimize turbitity except for reaches where the design channel crosses the existing channel. This sheet proposes
that the channel be constructed in segments that are bound on the up- and down-stream ends by an existing channel crossing. The the channel in the
work area will be completed prior to diverting water. The channel bed shall be washed as defined on Sheet 13 prior to diverting flows. Channel bank
restoration will rely on the use of existing sod and shrub transplants to a large extent. Some of these materials occur along the existing channel
margins (see photos below). In order to access these materials for use in constructing the design channel, the existing channel banks must be isolated.

The contractor will hav e discretion on the method used for isolation provided it does not used £ill that will cause turbidity to increase when it is placed.

The low tech method proposed on this Sheet uses standard straw bales Straw bales must be secured by staking or ballast so they will not be mobilized
by flowing water. If turbidity is not sufficiently managed with just straw bales additional measures such as draped filter fabri mustbe used. A
minimum channel width of 8 feet should be maintained to allow passage of base flows.

Straw bale dimension

L

R ~.

~—

Water quality turbidity standards

147 mg/1 over background

98 mg/l over background 1 hour

39 mg/l over background 3 hours

19 mg/1 over background > 7 hours

e e ¢ o

Useable sod fringe

i
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Riffle / Pool Sequencing

Riffle crest Riffle
%
Backwater

Glide

Pool

Bankfull
Base Flow WSE

-
. —

Bed Features - Longitudinal Profile

—
— —

Glidey

Vertical Exaggeration = 5

Riffle crest

——

_—

Pool

Riffle

STREAMBED GRAVEL GRADATION

PERCENT PASSING

LOWER LIMIT (IN)

UPPER LIMIT (IN)

8

15

3

100
84
50

1.0

35

025

0.5

Riffle Section View - A - A'

Proj ted from

downstream of se tion

Taifeq oLift2

Stubexcavation boundary.

10" 012

Channel Bed Construction.

The design channel will be excavated into newly exposed substrates following tailings
removal. The characteristics of these exposed substrates are not know but the material is
expected to be non-cohesive alluvium that is not optimally graded for use as the finished
stream bed. Therefore, a streambed gravel gravel gradation will be used to create a
finished channel boundary layer. The intent of this streambed construction method is to
create a streambed that behas es similarly to fluvially deposited materials and to prevent

" turbidity from exceeding regulatory limits when water is first dis erted into the hannel.

The finished streambed will be created through placement of cobbles and gravels
obtained from the tailings. Material gradation is variable depending on location within
the tailing piles. During tailing removal materials will be ev aluated for suitability .
Suitable materials shall be segregated and sto kpiled for use as streambed substrates.
Suitable materials will be subangular to rounded with particles sizes in the design
channel gradation being well represented There are sites within the tailings where
larger particles are more prevalent. Theses large parti les shall be stockpile separately
from the bulk streambed stockpiles.

Stockpiled tailing materjal will have a higher than optimum percentage of fines for use as
streambed substrate. These materials mu t be proce sed to achieve the desired finished
channel bed condition. Materials may be pressure washed as they are stockpiled or
mechani ally screened to a hieve the desired gradation.

Final pla ement of streambed materials should achieve sufficient grain to grain conta ts
of gravel and larger sized parti les so that the streambed is unyielding to footst ps Th
following sequence is proposed but alternative sequencing that achieves the desire
finished condition is acceptable.

. Sub-excavate the design stream channel
Bucket compact the subgrade

. As needed pressure wash the subgrade to reduce fines.

. Place large particles (8" to 15"+) across the prepared riffle surfaces

. Place a 5" to 6" lift of the streambed gravel among the large particles

. Pressure wash the first lift

. Place a second lift of gravel until the finished streambed elevation is achieved.

. Pressure wash the lift until it is unyielding to footsteps and the wash water
turbidity is minimal.

N W

A single lift of gravel without large particle placements can be used for other channel
features. The lift must be pressured washed to reduce turbidity.

Detail Area

Washed streambed
gradation

8" to 15" Particles
placed on prepared
subgrade
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1 \ 2 i 3 | 4 5 | 6 i I 8
Ty ical Restored Channel Geometry - Riffle Section DESIGN CHANNEL METRICS
Bankfull Width (W) 14-16 Feel
Pool Width 14-18 Feel
| 14 to 16 ft Mean Depth (i) dier= Apre/ Whas 1.1 Feut
Width to Depth Ratio (Wyye/ ey 125 Ft/Ft
Maximum Ruffle Depth (dmox) 1.50 Feet
Idealized Riffle Maximum Pool Depth (d) 1.8-3.0 Fect
Section Bankfull Finished Width of Floop Prone Area (Wg,,) 60 -150 Feet
WSE Floo dplaln Entrenchment Ratio (ER) W,/ Wy 4.3-10.5
19 1.0" Channcl Material (Dsg) Coarsc Gravel
] 1.5' Water Surface Slope (5)* 0.016 Ft/Ft
—————— —_ ——— _ —— Channel Sinuosity (K)* 1.2
=7 STREAM TYPE LOW W/D C4
Actual streambed varies
across the section
Outer Layer - Woven Coir Detail #1
Matting (GEOCOIR® /

Low Shear Bank Construction

18" Diagonal Cut
2" X 4" Stakes

Detail #1

Tree, shrub or
sod transplants

° SEPIREP
ativ su strat
| Embedded
Length of Oversized riffle stabili
fabric = 1.5 FT versized riffle stabilizers

Washed Streambed Gravel

DeKoWe 900 or equivalent
6.56' X 164' rolls

Inner Layer - Non-Woven
Coir Matting (North
American Green BioNet
C125BN or equivalent)

6.67' X 108 rolls

Notes:
These proposed treatments will be used on low shear stress banks that correspond
to riffles, inside bendways and glides.

Mature Transplants

The preferred construction method will the use tree, shrub and sod transplants to
create new channel margins. Where this method is used transplants should be
tightly placed together so that the water/streambank interface is protected with a
dense root mass over its entire length. Willows and dogwoods should be trimmed
to approximately 40% of their stem length prior to transplanting. Trimmed stems
should be used in composite brush banks and floodplain willow trenches.

Fabric Encapsulated Soil Lifts (FESL)

FESLs may be used where suitable native plant materials are not available.

uc
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Composite Brush Bank Rational
Clearing and Grubbing of repository and tailing sites will yield large

Typical Restored Pool Geometry

quantities of live and dead branches from 1" in diameter to over 12". ¢ 14'- 18 y
The design intent is to use available materials to the maximum extent Bankfull
possible. The composite brush bank construction has been proven to WSE <
create a high strength bank margin that uses only plant materials and
alluvium. These banks will utilize a large quantity of the available High
conifer branches and with integrated live riparian cuttings will result in Low 0 3.0' Shear
a living bank that will colonize with vegetation for long term stability. Shear Bank
Bank
Composite Brush Bank Construction Sequence
Finished
Floodplain—
Elevation it 1 Bank Construction Sequence:
\ Key length & 1. Composite brush banks shall be
V\_ ~ minimum g constructed in lifts with large and small

Sub-excavati¢n / S

wood stems from 0.5" to 12.0" in diameter
and 3 to 10 feet in length.
2. Stems may be both live and dead wood.

\

3. Composite brush banks shall be keyed

boundary

into channel banks a minimum 4 feet.
4. Stems shall be placed in1'- 1.5'liftsata

density of approximately 5 - 10 stems per
lineal foot of bank.

5. Stems shall be placed at a variety of
orientations to the flow direction.

6.  Each brush lift shall be backfilled with

Ally

native gravels and cobbles.
7. Backfilled lifts will be bucket compacted

until the lift is firm and unyielding,

8. Steps 3 -7 will be repeated until the
finished bank height is achieved.

9.  Lifts will be constructed so that brush and
live willow stems angle back into the bank

as shown.

Integrated Live __4
shrub cuttings

10. Live stems should protrude from the face
and top of the constructed bank with at
least 2-lateral stem buds exposed.

11. Flexible stems (conifer branches) shall be
placed so that they protrude into the
channel 2' to 3' at a density that provides
full coverage of the finished bank surface.

ESTORATION

R

W

ENGINEERING .

POOL GEOMETRY AND HIGH SHEAR
BANK CONSTRUCTION

POORMAN CREEK - STREAM MILE 8
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Large ood Structural Treatment - Plan View

Flow
direction

mmm=  Proposed channel boundary

Large Wood Structural Treatment - Section View

Bankfull
< '.- WSE

2

Large Wood Structure Rational

Clearing and Grubbing of repository and tailing sites will result in the
removal of large fir and pine trees. This structure allows for those
materials to be incorporated into the project. This type of structure has
natural analogs in the system where floodplains are forested. Theses
structures will provide bank rigidity while vegetation becomes
established, promote pool scour and provide overhead cover.

Large Wood Structure Elements

1.

ISR

Large pine or fir base log with root ball. Bole diameter should be
1.5'to 2.5'and logs 20" to 40' in length . The base log is oriented
approximately parallel to the flow line and its downstream end is
embedded 10% to 20% into the channel bank.

Ballast log with root ball (1' to 2' diameter). The root should overlap
the base log to prevent vertical and lateral movements.
Compositeb  h/log toe bank construction integrated into the log
structure.

Excavated pool

Shrub Plantings to secure ballast logs from downstream transport
Racked small wood upstream of root ball

In-channel large wood from downstream reach

Typical large wood availability on tailings

e
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Channel Spanning Log Structural Treatment - Section View

Shrub transplants or
containerized plantings

18 FT
Spanning log

Bankfull WSE

Composite brush
bank

......

Racked small
wood

Channel Spanning Log Structural Treatment - Plan View

Racked small
wood
%,
(o)
D b
(‘(‘jol?
Log Angle

Low shear bank
construction

R
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Spanning Log Structure Rational

These structures are integrated into composite brush/log banks They are
similar to step-log structures in steeper systems but flows are driven both under
and over the logs (depending on stream stage) Scour is driven by contracting
flows under the logs and plunging flows over the top of the logs at high stages.
These structures can maintain pool habitats in relatively straight channel
segments. This is a relatively unconventional treatment for channel restoration.
However, it is common naturally in Poorman Creek due to fine valley substrates
and a relatively flat (1.5% to 1.7% ) gradient.

Channel Spanning Log Construction Detail

1. Spanning log structures will be used on larger radius bends.

2. Spanning logs shall be pine or fir with 1.5' to 2.0' diameters and 25' to 40’
lengths.

3. From the high shear (outside) bank, logs shall be placed between 30° up
or downstream of perpendicular to the channel.

4. The high shear end of the log is embedded vertically into the channel
bank at a depth equal to 20% to 40% of the log diameter.

5. Thelog end on the inside (low shear) banks shall be embedded into the
bank.

6  Channel top widths at these structures shall be shall be 18 feet within 1
channel width upstream of a spanning log structure and 2 channel widths
downstream of a structure.

7. On the inside bend end of each log, small and large wood aggregations
shall be rached upstream of the log and partially buried in stream
substrates. Rached wood should protrude into the a tive chann 1
approximately 30% of channel width

8. Composite brush bank construction shall be installed on the outside of th
bend, up and downstream of a spanning log between to the points of
inflections.

9. Shrub transplants or containerized plantings shall be pla ed on both
banks just downstream of each log end to prevent down gradient log
mobility during flood events.

10. A pool shall be excavated prior to log placement in theappro imate
configuration shown on this drawing.

l Composite biush
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Graded Floodplain Area §
Graded Slope Areas 3
[} Preserved Riparian Vegetation <
Design Poorman Creek Channel
Live Willow Cutting Trenches d
8 Conifer Plantings {occur on all graded slopes) Z,
Riparian Shrub & Tree Plantings © =
Note 2 ‘ﬂb—ﬁ Large Trees - 20' to 30' with Root Masses ) '_L'j <
. Brush/Branches /Slash — T
ontour interval = 1 foot O = U
Z S
. . . . ' . =
Floodplain & Revegetation Detail Section - A - A Detail 1 ) % SZ >
. ~N < U
Floodplain Logs & brush / Rac(ll\jecl w?c;d P é = FBEQO
Existing vegetation slash placements gradient of log UL 9©g :
Low Shear Bank o _ Conifer Plantings Toe of ! Z E % E %
X Riparian shrub plantings 0€ 0 <=U @wAgR
Construction constructed SR =2 Q0
Note 7 . . floodplain 200 ol % ; &~
Detail 1 - () ia}
— 300 e M <z
R — 20' to 30 3 =5
. . o
pine or fir — \ &, ['._L.J O~
Buried 25% of Dia. . : @, O ey
& D Note 8 Microtopography - depressions “ S, '7051) & S<)
Log end buried with herbaceous wetland plantings ‘ O >
. Floodplain Planting Species List & Quantities H
Notes: P g op G
1. The constructed floodplain to be finish graded in a manner that creates topographic diversity including depressions and local N
elevations. Depressions may be0 1.0 feet lower and elevations 0 0.5 feet higher than the finished floodplain elevation. Caropy Containerired® Qoantity H
2. Seven curvilinear features simulating abandoned channels shall be excavated into the finished foodplain to a depth up to 1.5 feet Black Cottonwaod Topulus baleamil 72 30 H
below finished floodplain. These features add additional floodplain and vegetative diversity. Douglus Fir (Floodp.iin valley sl Pseudobuga menziesti 60 21
3. With the exception of patches of existing riparian shrubs, the constructed floodplain surface will consist of unvegetated altuvium. TOTAL 100 E HER
To the extent that it is available from clearing and grubbing, organic soils shall be distributed evenly across the flocdplain surface. T W’#‘&P’ = slE 2
4. The floodplain surface is designed to activate at floods that exceed the bankfull discharge. Log placements, brush / slash Re‘;l‘za ”o:“m u:':;q;::;a 10 21 g
placements and riparian plantings shall be placed in manner that limits the unrestricted floodplain flow length, The plan view figure Conaincrizod Willow Shru s [Sa x1 tea Sa ix plantl lia, Salix drummendii 120 SlE
above provides an example but does not show the total quantity of plantings. TOTAI 550 sle|e
5. Following tailing removal valley slopes will be unvegetated and vulnerable to fluvial entrainment during flood events. Large wood , . Stems =|Z(E
will be readily available as a result of tailing removals. This detail shows log placements at the toe of graded slopes. Logs are oriented w‘"" ,,_,2;:“. HEE
approximately 20° to 30° to the floodplain flow lines. T 0.3 Sl
6. Large log floodplain placements to be embedded approximately 25% of the tree diameter into the floodplain surface. .2 =
7. Shows up- and down stream riparian shrub plantings projected onto the detail cross section. This is to indicate the expected level of E PROJECT KO:
riparian coverage on the created floodplain. A combination of plantings, placed logs, and place brush / slash is intended to lirnit the X 0616-2
uninterrupted floodplain flow length. 5t PROJECT MO
8. Willows cuttings placed and backfilled in excavated trenches approximately 4' to 5'in length and 2* to 3' in depth. Blue Wildrve EX parz:  11/18/17
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