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:ARRC’S Comments on DEIS Mitigation MeaéUres

The Applicant shall not place br/dge piers or abutments in known areas of -
permafrost. ,

Comment: Nearly every ARRC railroad bridge north of Denali Park is
located on permafrost. This mitigation measure is impracticable and
unreasonable for the Applicant to implement. It would require the
elimination of virtually all bridge structures in the project area. It is
ARRC’s practice to avoid permafrost areas when practicable. ARRC
therefore requests that this measure be deleted in the FEIS.

Features of the rail line project that would occupy areas of permafrost
shall be constructed to minimize thaw and subsidence. Construction
methods might include insulate/fill methods in permafrost areas that could |
not be avoided during excavation.

Comment: ARRC continues to work with geotechnical experts and
regulatory agencies to minimize thaw and subsidence impacts to frozen
ground from project construction to the extent practicable and reasonable.
ARRC notes that insulate/fill techniques were state-of-the art over the
past 30 years or so. ARRC suggests that this measure be rephrased to
recognize the possibility that more modern, less invasive techniques in
managing frozen soils might be implemented as follows:

' “Features of the rail line project that would occupy areas of .
permafrost shall be constructed to minimize thaw and subsidence
as practicable and reasonable, laking into account currently proven
techniques.” :

Any material source development and rehabilitation within flooadplains shall
follow the general procedures and guidelines outlined in North Slope
gravel pit performance guidelines (Mclean, 1993).

Comment: The North Slope Gravel Pit Performance Guidelines _
referenced in the DEIS are commonly incorporated in permit conditions
set by DNR and ADF&G for material mining within flood plains throughout
Northern Alaska. These guidelines are incorporated due to the |
geotechnical conditions in rivers on the North Slope which are frequently

~ frozen throughout the year.

This project is located'in a discontinuous permafrost zone of central

" Alaska. As a result, certain techniques, conditions, and requirements
outlined in the referenced guidelines may not be applicable or practicable
in the project area. ARRC therefore suggests that the language of the
mitigation measure be rephrased in the FEIS to include “where applicable”
as follows i



“Any material source development and rehabilitation within
floodplains shall follow the general procedures and guidelines,
where practicable, outlined in North Slope'gravel pit performance
gurde//nes (Mclean, 1993).”

A

VM-9. Cu/verts shall be designed and constructed for new fish-stream
crossings with a width greater than or equal to 125 percent of the width of
the stream at the ordinary high water stage. The culvert grade shall
approximate the surrounding slope of the stream channel. Whenever
possible, new culverts shall be buried to approximately 40 percent of their
diameter with substrate material that would remain stable at expected
flood discharge rates. This shall not apply to any water crossing more
than 15 feet in-bank-to-bank width due to span length limitations.
Alternative design measures shall be required to meet the same design
goals on streams more than 15 feet wide at ordinary high water.

Comment: 'ARRC is continuing its work with regulatory agencies in the
design and selection of the most practicable means for the crossing of

- waterbodies. ARRC has learned of an existing Memorandum of*
Agreement (“MOA”) between ADOT and ADF&G that treats the issue of
fish passage in a more thorough and comprehensive manner than that
proposed in VM-9 by Applicant. (See attached MOA). In light of this
MOA, ARRC believes it'appropriate to request that VM-9 be re-phrased in
the FEIS as follows:-

“For all proposed crossings of anadromous waters incorporating
culverts, Applicant shall design said structures in-accordance with
the Memorandum of Agreement between ADOT and ADF&G dated
August 3, 2001 which is entitled “DESIGN, PERMITTING, AND
CONSTRUCTION OF CULVERTS FOR FISH PASSAGE.”

During the final design process and facility siting, the Applicant shall
conduct pre-siting investigations of potential borrow areas, staging areas,
- camps, and access roads to: :

o [dentify the highly sensitive areas within the project area (in
consultation with U.S. Fish and Wildlife Service and Alaska
Department of Fish and Game) and locate facilities in previously
disturbed sites and not in sensitive habitat areas, to the extent
pract/cab/e

e Avoid to the extent practicable areas that could affect or be affected by
flooding (especially with frequent recurrence intervals during the
construction window), areas that have moderate to high densities of
fine-grained permafrost soils, especially if the permafrost area is
adjacent to or nearby a waterbody; and areas that are otherwrse
sensrt/ve



e Minimize to the extent practicable the total number and footprint area
of facilities (e.g., for borrow areas, by hauling material longer distances
to avoid environmentally sensitive areas adjacent to water bodies; and
for access roads, by minimizing width). '

e During construction, minimize the duration and extent of activity to
develop the facilities and provide surface treatments to minimize soil
compaction (e.g., scarify compacted soils through the compacted zone

" .during reclamation to promote infiltration) and promote vegetation
regrowth, including a reclamation plan that addresses rehabilitating
recharge characteristics to maintain long-term hydrologic stability,
habitat, and final usage (e.g., recreation, aquatic habitat). Plans for

~ excavation depths shall be deve/oped in cooperation with appropriate

. agency staff to both minimize areal extent (by maximizing depth) and
maximize post-project function (through such measures as leaving
shelves or gently sloping //ttora/ areas) '

Comment: This mmgatron measure does not lend itself easily to

implementation due to its numerous subparts and complexity of language.

To clarify and enhance the implementation of this proposed mitigation

measure ARRC suggests the following rephrasing in the FEIS:

“/n consultation with US Fish & Wildlife and the Alaska Department
of Fish and Game, the Applicant shall locate ancillary facilities
(construction camps, borrow areas, and railroad facilities located off
the proposed right-of-way and thé access roads thereto) to
minimize size and impacts to sensitive habitat areas when
practicable. Off-right-of-way areas will be restored in accordance
with a reclamation plan deve/oped in cooperatlon with appropriate
agency staff.”

The Applicant shall avoid potential ice-jam locations and permafrost areas,
fine-grained sediments, and steep, high streambanks when locating ice
bridges and approaches. Specially adapted best management practices
shall be applied for construction activities within these types of areas. For
example, the Applicant shall slot ice bridges in several areas to
accommodate faster d/smtegrat/on of the bridge during the spring breakup
period.

. Comment: Ice bridges are subject to permit requirements for the location,
construction;,; maintenance, and ultimate disposition of ice bridges.
Although regulatory agencies generally take all of the above-referenced
measures into account in the granting of such permits, these agencies
may or may not desire to have the bridges slotted after their usefulness
has waned. Based on this practice, ARRC suggests the last sentence of
this measure be deleted in the FEIS in order to provide the agencies with
greater flexibility in their regulatory responsibilities and best management

3



10.

11.

of the site specific conditions and resources. As modified, the mitigation
measure would read as follows in the FEIS:

-

- “The Applicant shall avoid potential ice-jam locations and
permafrost areas, fine-grained sediments, and steep, high
streambanks when locating ice bridges and approaches to the
extent practicable. Specially adapted best management practices,
or specific requirements of appropriate authorizing agencies, shall
be applied for construction activities within these types of areas.”

As previously discussed, bridges and culverts shall be designed,
constructed, and operated to maintain existing water patterns and flow
conditions as practicable. Ata minimum, large rail bridges shall be
designed for a 100-year flood to pass through with less than 1 foot of rise .
in the tail-water elevation. The designs shall also consider local and broad
backwater effects associated with large flood events on major tributaries,
including potential flooding scenarios associated with the Chena River
Flood Control project. :

s

Comment: ARRC has consulted with local, state and federal regulatory
agencies to address issues associated with seasonal flooding of the
Tanana River and has developed a design solution that yields an
estimated 100-year flood elevation immediately upstream of the proposed
Tanana Crossing locations in excess of one foot. This design conforms
with FEMA'’s specific and rigorous design and regulatory procedures to
provide-for project impacts resulting in chgnges in floodwaters in excess of

' one-foot.

Crossing the Tanana River with less than an estimated headwater
elevation of less than one foot is not practicable. The lack of presently
available information on other waterbodies makes full analysis of
consequences difficult at this time. In recognition of the project conditions
and the regulatory framework, ARRC suggests that this mitigation

- measure be rephrased in the FEIS as follows:

“All bridge structures shall be designed to pass the 100-year flood
event. Applicant shall further comply with all relevant FEMA
guidance, regulations, and procedures in the design and permitting
of the crossings of waterbodies and floodplains with established
floodway models maintained by FEMA.” . '

During final design, rail line and access roads located in floodplains shall
allow for the flow of floodwaters to floodplain storage areas by
incorporating a sufficient number and size of culverts or bridges. The
Applicant shall conduct site-specific analyses that incorporate flood

~ conveyance and hydraulics and flood storage requirements of the 100-

year flood as part of the design. For crossings within the mapped 100-year

- vl g 4
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floodplain, the Applicant shall design drainage crossing structures to pass
a 100-year flood without increasing the surface water elevation of the base
flood by more than 1 foot, consistent with Federal Emergency

Management Agency regulations (44 Code of Federal Regulations Part 9).

Comment: For the reasons described in ARRC’s Comments to Mitigation
Measure #10 above, ARRC suggests that Mitigation Measure #11 be

deleted in the FEIS A \

As suggested in the U.S. Enwronmenta/ Protect/on Agency 1 996 report on
the functional profile of black spruce wetlands in Alaska, the Applicant
shall protect water quality functions of adjacent wetlands by using
calcareous fill to buffer acid deposition; manipulating warm, aerobic fill .
surfaces to degrade organic contaminants; and creating constructed
wetlands for uptake of metals (Post 1996).

Comment: Although the above-referenced report discusses that water

quality functions of adjacent wetlands may be protected through the use of
calcareous fill, such discussion was not presented by the EPA in the
context of generally required mitigation for projects. ARRC also notes that
inasmuch as black spruce wetlands represent the most sizable amount of
wetlands in the project area, there would appear to be no need to impose
a specific mitigation measure based on the anticipated potential impacts.
ARRC therefore suggests that this mmgauon measure be deleted inthe -
FEIS. . N

As specified in the U.S. Arfny Corps of Engineers Alaska District's
Nationwide Permits General Best Management Practice gu1de (USACE
2007b):

o Sed/ment and turbidity at the work site. shall be contained by /nsta///ng
diversion or containment structures. .

o Dredge spoils or unusable excavated material not used as backfill at
upland disposal sites shall be disposed of in a manner that minimizes
impacts to wetlands.

o Wetlands shall be revegetated as soon as possible, preferably in the
same growing season, by systematically removing vegetation, storing it
-in @ manner to retain viability, and replacing it after construction to
- restore the site.

e Stream banks shall be restored and revegetated using techniques
such as brush layering, brush mattressing, and use of jute matting and
coir logs to stab///ze soil and reestablish native vegetat/on
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e Topsoil.and organic surface material, such as root mats, sha‘// be
- stockpiled separately from overburden and returned to the surface of
the restored site.

o Fill materials that are free from fine material shall be used.

e The load of heavy equipment shall be dispersed such that the bearing
strength of the soil shall not be exceeded, either by using mats when
working in wetlands or by using tracked rather than wheeled vehicles.

Comment: This project requires a permit from'the U.S. Army Corps of
Engineers under Section 404 of the Clean Water Act. Assuming that such
permit is issued after USACE review, it will contain its own mitigation or
minimization conditions which the agency will tailor as part of its regulatory
process under the 404 (b)(1) guidelines and public interest review. It can
be anticipated that the permits conditions for this project will be more
specific than those contained in the above-cited guidance document, and
may, in fact, vary from the language in the proposed in this mitigation
condition. In addition, BMPs for sediment and erosion control would be

. determined by the construction contactor(s) and included in their SWPPPs

prepared in accordance with the NPDES Construction General Permit. It
is possible that implementation of the mitigation requirements set forth in
the DEIS may not represent the most prudent or best management
practices for the conditions. Therefore, ARRC suggests that this
mitigation measure be replaced in the FEIS.with the following:

“The Applicant shall obtain a federal permit under the Clean Water
Act Section 404 required by the USACE for project-related
encroachment of jurisdictional waters of the U.S. and a National
Pollutant Discharge Elimination System (NPDES) stormwater
discharge permit from EPA for project-related construction
activities.”

- Road and track crossings of water bodies shall be aligned perpendicular

or near perpendicular to watercourses to minimize crossing /ength and
potential bank disturbance.

Comment: Due to geometry constraints and the meandering nature of
the waterbodies in the area, it is not possible to cross all proposed
waterbodies in a perpendicular fashion. To accommodate these
circumstances, ARRC suggests that ‘where practicable’ be inserted into
the mitigation measure in the FEIS as follows:

“Road and track crossings of water bodies shall be aligned
perpendicular or near perpendicular to watercourses, where
practicable, to minimize crossmg length and potential bank
d/sturbance
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Construction of temporary crossings shall be minimized by installing
bridge piers during the winter and initially construct/ng permanent crossing
structures when pract/ca/

Comment: Although ARRC recognizes that the preferred timeframe for
bridge pier construction is the winter months, the extreme winter climate of
the project area (with temperatures significantly below zero degrees
Fahrenheit for much of the winter) makes construction “during the winter’
extremely costly, difficuit to manage and unpredictable. Certain
construction operations are not feasible at these temperatures. Although

the recommended language appears to acknowledge this issue, ARRC

suggests the following revision so that the measure is clearer:

“Temporary crossing structures shall be constructed in a manner
that minimizes disturbances to stream bed, banks, and flow where
practicable. The Applicant shall take into consideration the '
construction of bridge structures during the winter where
practicable’.

Gravel mining required for construction or operations shall be restricted to
the minimum necessary to develop and operate the rail line efficiently and
with minimal environmental damage. Gravel mine sites shall not be
located within the active floodplain of a watercourse unless the Alaska
Department of Natural Resources Division of Mining, Land, and Water,
after consultation with Alaska Department of Fish and Game, determines -

- that there would be no feasible and prudent alternative, or that a floodplain

mine site would enhance fish and/or wildlife habitat after mining operations
were completed and the site was appropriately closed. Mine site ‘
development and rehabilitation within floodplains shall follow the general
procedures and guidelines outlined in North Slope gravel pit performance
guidelines (Mclean, 1993). .

Comment: Gravel mining within braided waterbodies is a relatively
common occurrence within the project area, and is strictly regulated by
DNR. However, as the wording of this mitigation measure would seem to
severely restrict the Applicant’s ability to undertake this practice, ARRC
suggests the following rewording in the FEIS:

“Gravel mining required for construction will not be permitted within
the established active channel of a watercourse unless otherwise
-authorized by the Alaska Department of Natural Resources Division
of Mining, Land, and Water, after consultation with Alaska
Department of Fish and Game. Mine site development and -
rehabilitation within active channels of rivers shall follow the general
procedures and guidelines as required by DNR and ADF&G.”
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28.

Comment: All surface runoff from the construction site will be subject to

Geotechnical boreholes can allow communication or commingling of |

‘waters between surface water and groundwater and between subsurface

aquifers if the boreholes are deep enough, which could result in the
contamination of groundwater. Geotechnical boreholes shall be
abandoned in compliance with the requirements of Alaska Department of
Environmental Conservation 18 Alaska Administrative Code 80.015(e).

/

Comment: This mitigation measure should be revised to iem,ove

extraneous information. ARRC recommends deleting the first sentence,
so the mitigation measure would read as follows:

“Geotechnical boreholes shall be abandoned in cdmpiiance with the
requirements of Alaska Department of Environmental Conservation
18 Alaska Administrat/ve Code 80.015(e).”

Spill barriers or absorbent material shall be provided at the down-gradient

ends of staging areas and camp sites to contain any potentially
contaminated surface runoff. Erosion and sediment controls shall also be
required as needed at these locations.

NPDES permitting requirements. ARRC intends to work with regulatory
agencies to incorporate the most appropriate means for the containment -
of spills and pollutants. Because these issues will be comprehensively
address in the NPDES permitting requirements and it is premature to set
means and methods, ARRC recommends replacing this mitigation
measure in the FEIS with the following: _

“The Applicant shall obtain a National Po//uvtant Discharge
Elimination System (NPDES) stormwater discharge permit from
EPA for project-related construction activities. i

/
Tank storage facilities shall be placed at the farthest practical locations
away from any streams or rivers, and standard protocols (i.e., lined and
bermed pits for secondary containment) for storing chemical and
petroleum products shall be implemented. The Applicant shall consult
with Alaska Department of Environmental Conservation to determine
appropriate measures and distances.

Comment: ARRC notes that regulatory requirements for the storage and
handling of tank facilities will likely be under the purview of other agencies
in addition to ADEC. ARRC also believes that the language of the ‘
measure in the DEIS predetermines measures and distances. Those
aspects of construction should be deferred until consultation by the
Applicant with appropriate regulatory agencies. ARRC therefore suggests
that the language be rephrased in the FEIS to read as follows:
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“Tank storage facilities shall be placed as far as practical from
streams or rivers, and applicable regulatory requirements (i.e., lined
and bermed pits for secondary containment) for storing chemical
and petroleum products shall be implemented. Thée Applicant shall
consult regulatory agencies to determine appropr/ate regulat/ons
and associated requirements.” <

The proposed rock revetment of the Salcha Alternative Segment 1
crossing would restrict or eliminate the current flushing flows that reduce
beaver dams along Piledriver and Twentythreemile Sloughs. To mitigate
for permanent habitat alteration, the Applicant shall provide for removal of
large beaver dams that would otherwise become permanent.

Comment: ARRC continues to have discussions with the regulatory

- agencies regarding the need for mitigation of beaver dams on Piledriver

Slough. ARRC recommends the language to be changed in the FEIS to
reflect these discussions as follows:

“The proposed levee along the north bank of the Tanana River as
‘required for Salcha Alternative Segment 1 crossing would restrict or
eliminate the current flushing flows that reduce beaver dams along

Piledriver and Twentythreemile Sloughs. The Applicant shall
consult with ADF&G for the development of appropriate mitigation

. of beaver dams on the upper P//edr/ver Slough to be carried out
during construction.”

Where practicable, the Applicant shall make minor refinements to the
proposed alternatives to avoid destruction or fragmentation of sensitive
vegetation communities if they are encountered during surveying and
preconstruction activities. Sensitive habitats include high-functioning
wetland communities, fens, and late-succession forests.

Comment: This m|t|gat|on measure appears to be inconsistent with DEIS
Section 4.5, Unique or Sensitive Wetlands section (pg 4-52). Fens are the
only wetland type identified as “Unique or Sensitive” and none appear to
be present within the project area. Other than fens, sensitive habitats were
not clearly defined in the resources sections of the DEIS. Because no ~
fens, high-functioning or late-succession forests appear to be present
within the project area, ARRC recommends this mltlgatlon measure be re-

phrased as follows:

“Where practicable, the Applicant shall make minor refinements to
the proposed alternatives to avoid destruction or fragmentation of
sensitive vegetation communities if they are encountered during
surveying and preconstruction activities.”
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To reduce collision and electrocution impacts to birds resulting from
powerl/nes and communication towers the App//cant shall:

- Consult with the U.S. Fish and Wildlife Service for current gurde//nes
on tower siting, marking, and guy lines.

- - Incorporate standard, safe designs, as outlined in Suggested Practice

for Avian Protection on Power Lines (APLIC, 2006), into the design of
electrical distribution lines in areas of identified bird concerns to avoid
electrocution of eagles, owls, and other smaller raptors /nclud/ng

¢ Design communication towers wuthout guy lines.

e Use marking techniques such as balls or flappers to increase
~ transmission line visibility, especially in areas where sandhill cranes
and bald eagles are likely to roost, forage, or nest.

e Maintain a minimum 60-inch separation between conductors and/or
grounded hardware and potentially use insulation materials and
other applicable measures, depending on line configuration, to
avoid electrocution of eagles, owls, and other smaller raptors.

'3 /ncorporate standard raptor-proof designs as outlined in Avian
Protection Plan Guidelines (APLIC and USFWS, 2005) into the
design of the electrical distribution lines to reduce bird collisions.

Comment: The use of guy wires for communication tower structures is the
only practicable means to provide for structural stability given the
differential settlement common to soils in the project area. Because the
design of communication towers without guys is not practicable or
feasible, ARRC therefore suggests that the restriction in the first bullet be
deleted in the FEIS.

In addition, certain aspects of this mitigation measure requiring high-
visibility balls and flappers appears to contradict Mitigation MeasLire #70
that requires the towers to be designed to blend in with the landscape.
ARRC requests that these issues be clarified in the FEIS.

The Applicant shall locate the access road immediately adjacent to the
railbed to the extent feasible and prudent to minimize the project footprint,
amount of ground disturbance, clearing of established vegetation, removal
of wildlife habitats and riparian vegetation, and establishment of
vegetation near the railbed that is attractive to moose.

Comment: The access road on the south side of the Tanana River is
proposed to be physically separated from the railroad embankment where
possible. There are a number of reasons why this is the case.

<
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First, to minimize the number of material borrow pits, additional trucks will
be required due to the longer distances traveled. The size of the trucks
(estimated to be 18-20 feet wide) makes their passage on a single
embankment difficult unless it is made wider than would otherwise be -
necessary for the long-term serviceability of the railroad (in excess of 46-
48 feet). Further, the need to move all traffic over a long linear corridor
from a single access point at one end (the crossing of the Tanana River
near Salcha) will add additional construction-related traffic such that the
only safe course is to separate the traffic into two separate one-way lanes.
East-bound traffic would utilize the proposed separate access road, and
west- bound traffic would utilize the proposed railroad grade.

Second, by the terms of Alaska state law, ARRC is required to make its
right-of-way available for use as a utility corridor. Thus, non-railroad
vehicles occasionally move along the railroad right-of-way for inspection
and maintenance activities of the utilities. Further, to mitigate for what .
would ultimately be multiple crossings of the military’s access roads on
Tanana Flats, and between Tanana Flats and Donnelley, the access road
is intended to replace the existing roadway that the military uses, as well
as provide safe; year-round access to potential utility providers which
would result in a minimal amount of over-land travel of vehicles.

Third, movement of vehicular traffic along the railroad right-of-way
concurrent with train operations is governed by federal law and railroad
operating rules. It is simply not feasible to provide for the other required
uses of the corridor without providing for a separation between the railroad
embankment and the access road. '

Fourth, there are safety considerations to consider. The project has been
designed for train traffic to move at 79-miles per hour. The sight distance
required for a train to stop due to a violation of the vehicular envelope
resulting from a conjoined access road, or due to other uses or
trespassers in the corridor, is well in excess of two-miles; a distance which
cannot be consistently relied upon for railroad operations.

Due to the availability of alternate access to the proposed right-of-way on
the north side of the Tanana, ARRC has only proposed a separated
embankment on the south side of the Tanana River. Furthermore, the
proposed separated embankments are expected to fall within the
proposed 200-foot corridor throughout most of the alignment. As the DEIS |
has calculates potential impacts based upon a footprint comprising the
entire right-of-way corridor, any impacts resulting from this area of
separation have already been taken into account.

Based on these reasons, ARRC suggests that this measure be deleted in
the FEIS. '

11
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As part of the National Pollutant Discharge Elimination System
Stormwater Construction Permit and Stormwater Pollution Prevention
Plan, standard best management practices that minimize impacts to
vegelation shall include:

'~ Minimizing the removal or d/sturbance of vegetation within the nght—of-

way (ROW);

- 'Minimizing contact with roadside sources of weed seed that could be
transported to other areas;

- Using low ground pressure equipment to minimize disruption to
vegetation and soil;

- Developing and implementing aggressive management programs to
limit colonization by invasive species plants and eradicate any invasive
species within the rail ROW and support facilities;

- Using only certified weed-free straw and mulch for erosion control;

- Ensuring that adequate topsoil depth (minimum 4 inches) and textures
are in place and promptly reseeding or revegetating using only plant
species native to Interior A/aska

- Using only seed meeting certified standards pursuant to 1 1 A/aska
Adm/n/strat/ve Code 34.075;

- _/mp/ement/ng dust control measures to stabilize soils from wind
erosion and to reduce dust from construction activities; and

- Hestdring temporarily cleared construction areas to previous

conditions, including topography and vegetation communities.

Comment: BMPs for erosion control are typically determined by the

‘construction contactor(s) and included in their SWPPPs prepared in.

accordance with the NPDES Construction General Permit. It is possible
that implementation of these detailed mitigation requirements may not
represent the most prudent form of mitigation. ARRC suggests deletion of
this measure in the FEIS or revision of the language to indicate “

standard best management practices that minimize |mpacts to vegetatlon
may include:.

Under Title 16 of the Alaska Statutes, the measures listed below shall be
imposed by the Alaska Department of Fish and Game for all activities -.
below the ordinary high water mark in specified anadromous water bodies
and in fish-bearing waters that could block fish passage. Exceptions to
these requirements, including the use of spill containment and recovery

12
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equipment or material source; development, may be allowed on a case-by-
case basis.

- Allice crossings shall be drilled before equipment crossing to
determine the'ice thickness. _

- Alteration of river, stream, or lake banks or beds, except for approved .
permanent crossings, shall be prohibited.

- The operation of equipment, excluding boats, in open water areas of
rivers and streams shall be prohibited. Exceptions for water
withdrawal shall be permitted on a site-specific basis.

- Ice or snow bridges and approach ramps constructed at river, slough,
or stream crossings shall be substantially free of extraneous materials
(for example, soil, rock, wood, or vegetation) and shall be removed or
breached before spring breakup. :

- Bridges are the preferred watercourse crossings in fish spawning and
important rearing habitats. In areas where culverts are used, they shall
- be designed, installed, and maintained to provide eff/C/ent passage of
fish.

Comment: ADF&G has authority to issue Title 16 Fish Habitat Permits
and generally includes detailed conditions in such permits. It is possible
that implementation of these mitigation requirements may not represent
the most prudent form of mitigation. ARRC therefore suggests deletion of
this measure in the FEIS or revision of the Ianguage to |nd|cate . the
measures listed below may be imposed . : )

Detonation of explosives within, beneath, or in proximity to fish-bearing

_ waters shall not result in overpressures exceeding 2.7 pounds per square

inch unless the water body, including its substrate, was frozen solid. Peak
particle velocity stemming from explosive detonation shall not exceed 0.5
inch per second during the early stages of egg incubation.

Comment: The specific conditions concerning detonation of explosives

should be left to the discretion of ADF&G in issuance of a permit. It is
possible that implementation of these mitigation requirements may not
represent the most prudent form of mitigation. ARRC suggests deletion of
this measure in the FEIS or modification of the language to include “unless
otherwise approved by ADF&G” or "to the extent practicable".

The Applicant, Alaska Department of Fish and Game, and Alaska
Department of Natural Resources shall review and discuss potential- -
methods of both rail design and warn/ng systems to reduce moose-train
mortality, such as:

13



- Maintaining vegetation along the right-of-way (ROW) in primary (e.g.,

grasses/sedges) or late (e.g., old-growth spruce) successional stages.
If vegetation was allowed to progress to the secondary successional
stage (i.e., shrubs), it shall be maintained at the shortest possible

“height, not to exceed 0.5 meter. Preferably, shrubs shall be of non-
preferred moose browse species (e.g., alder, dwarf birch). Every effort
shall be made to minimize re-growth of willow, paper birch, and aspen.
Vegetation shall be mowed in late summer prior to energy stores -being
sent to the root systems.

- In winter, plowing snow back from the track to the outer edge of the.
trackside clearing to allow moose easy access away from the tracks
when a train approaches. ~ '

- Not seeding grasses after approXimately July 15, because fresh green
growth has been noted to attract moose to ROWs during early fall,
resulting in high rates of moose/train collisions.

- Developing a plan in conjunction with Alaska Department of Fish and

Game to catalog all strikes (not just confirmed or suspected deaths) in .

a timely manner that shall include, but is not necessatrily limited to:
precise location (latitude and longitude), date and time, sex and age of
moose; weather and other environmental conditions at time and
location of strike; and attributes associated with the train, such as horn
use, speed, and track characteristics.

- Designing, constructing, and operating all aspects of the rail line to
minimize significant alteration of moose and other wildlife movement
and migration patterns.

‘Comment: ARRC already has a program in place with ADF&G whereby it
- provides specific and timely data regarding all animal strikes, not just
moose. While the data outlined in this mitigation measure (specifically,
- the fourth bullet) is similar to existing ARRC procedures and guidelines, it
is different enough to represent a departure from the system presently
implemented on the remainder of ARRC’s system. Therefore, because
this measure would not be practicable to implement without changing the
reporting program in place on the rest of ARRC’s system, we therefore
suggest that this sectnon should either be deleted or re-written m the FEIS®
as follows: :

“The Applicant shall continue to record, maintain and dispose of animal
strikes consistent with practices presently in place on the remainder of the
railroad, including the annual documentation of moose strikes. Further,
the ARRC shall implement existing maintenance practices currently
employed on the rest of the system designed to deter or mitigate for
potential strikes of game animals. If the number of moose killed by
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50.

railroad traffic through the project area exceeds the number documented
in the EIS on an annual basis, the Applicant will consult with ADF&G on
additional means and methods which may be implemented to reduce
moose mortality.” .

The Applicant shall schedule certain construction activities that could
temporarily block access trails and waterways to occur during the winter to
the extent practicable, especially activities related to bridge construction
and near access points in the right-of-way, because travel is less
restricted and use of the area is at lower levels during this season.

_Comment: Itis possible that implémentation of this mitigation

requirements may not represent the most prudent form of mitigation'.v
ARRC therefore suggests rewording as follows:

“The Applicant shall schedule certain construction activities that

~ could temporarily block access trails and waterways to occur during
time of limited use or when alternate routes are most available to
the extent practicable.”

VM-25. The Programmatic Agreement (PA) be/ng developed by SEA, the

Alaska State Historic Preservation Office, cooperating agencies, and
consulting parties requires that areas within the limits of project
disturbance that have not been surveyed be surveyed Potential
stipulations include:

- The PA shall detail procedures and rnethodo/ogies for identification of
resources and reporting, reviewing, and implementing appropriate
treatment measures for any cultural resources found within the prOJect
area. .

- The PA shall identify appropriate actions should previously
undiscovered archaeological or cultural resource sites be unearthed
during constructlon activities.

Comment: As it would appear that this mitigation measure will be
superseded by the execution of the proposed programmatic agreement
and Mitigation Measure #49, ARRC suggests that it be deleted from the
FEIS.

VM-30. The Applicant shall continue its ongoing efforts with community
officials to identify the public emergency response teams in the project
area and shall provide, upon request, hazardous-materials training.
Before the start of operations, the Applicant shall contact the appropriate
departments and agencies to provide them with information concerning
the proposed operations to allow the departments and agencies to

incorporate the .information into local response plans.
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53.

54,

Comment: ARRC recommends rewording this measure for clarification,

and to address what would happen in the event of a derailment or

hazardous material release.

- “The Applicant shall coordinate with federal, state, and local
emergency management officials in the project area. The Applicant
shall provide, upon request, applicable hazardous-materials training

. and/or project related information to enhance readiness. The )
Applicant shall incorporate the new rail line into its existing
Emergency Response process and shall update its Oil Sp///
Cont/ngency Plan to /nc/ude the new ra// line.”

VM-35. For each of the public grade crossings on the new and existing
rail line, permanent signs prominently displaying both a toll-free telephone
number and a unique grade crossing identification number in compliance
with Federal Highway Administration (23 Code. of Federal Regulations
Part 655) shall be provided. Applicant’s personnel shall answer the toll-
free number 24 hours a day.

Comrhent: This voluntary mitigation measure inappropriately refers to
“existing” rail line. That reference should be deleted and the measure be
modified in the FEIS to read: |

“For each of the public grade crossings on the new rail line,
permanent signs prominently. displaying both a toll-free telephone
number and a unique grade crossing identification number in
compliance with Federal Highway Administration (23 Code of
Federal Regulations Part 655) shall be provided. Applicant’s
personnel shall answer the toll-free number 24 hours a day.”
j
The Applicant shall set bridge foundations and operate construct/on
equipment during the winter when pract/cab/e

Comment: Per ARRC’s comment on Mltlgatlon Measure #21, the extreme
winter environment will substantially limit construction activity in the winter.
Accordingly, ARRC suggests the addition of the following sentence to this
measure:

“The Applicant shall take into consideration the construction of
bridge foundations during the winter where practicable.”

The Applicant shall coordinate with Alaska Department of Natural

- Resources to ensure that bridges and culverts on secondary streams

(those not within the jurisdiction of U.S. Coast Guard) are designed to
accommodate navigation by recreational boat users in a manner that shall
not impede existing ongoing uses, to the extent possible.

)
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- 58.

59.

Comment: ARRC suggests that the last word in this measure should read
“practicable”, not “possible,” and that the measure be modified to address
winter modes of transportation:

“The Applicant shall coordinate with Alaska Department of Natural

.. Resources to ensure that bridges and culverts on secondary
streams (those not within the jurisdiction of U.S. Coast Guard) are
designed to accommodate navigation by recreational boat users
and winter modes of transportation in a manner that shall not
impede existing ongoing uses, to the extent practicable.”

If Eielson Alternative Segment 3 is included in any license issued by the
Board, the Applicant shall consult with Eielson Air Force Base and Alaska
Department of Fish and Game to determine the degree of impact to
parking areas and campsites. Mitigation could include, but is not limited
to, construction of alternative access roads to existing campsites, creating
grade-separated crossings (thus negating the necessity of using
locomotive horns for at-grade crossings), or moving campsn‘es to locations
outs:de the affected area.

If Eielson Alternative: Segment 3 is included in any license issued by the
Board, the Applicant shall consult with Eielson Air Force Base and Alaska
Department of Fish and Game to determine the degree of impact on the
parking area west of Grayling Lake. If the parking area would be reduced
in size as a result of its proximity to the proposed rail centerline, the ,
Applicant shall ensure adequate parking space outside of the right-of-way,
which could include expansion of the parking area at its eastern end.

Combined Comments on 58 and 59: Both measures 58 and 59 address
the same potential impacts to military lands which are authorized for
specified recreational use by permit only. [t is the military that owns and
manages these lands, not ADF&G. For clarity, ARRC believes that the
measures 58 and 59 could be combined into one measure in the FEIS as
follows: 5 ’ /

“If Eielson Alternative Segment 3 is included in any license issued by the
Board, the Applicant shall consult with Eielson Air Force Base and other
agencies as appropriate to determine the degree of impact to existing
uses between the Richardson Highway and the slough which bounds

- Eielson Air Force Base to the southwest. Mitigation could include, but is

not limited to, construction of alternative access roads to existing
campsites, creating grade-separated crossings (thus negating the
necessity of using locomotive horns for at-grade crossings), expansion of
parklng areas, or moving campsites to Iocat/ons outside the affected
area.’
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62.

- 69.

™

The Applicant shall provide crossings for the following: the trail to the Blair
Lakes Area; Silver Fox Lodge Trail; Alaska Department of Natural
Resources (ADNR) Winter Trail (ARRC has included two crossings of this
trail as part of the proposed action); Koole Lake Trail; Donnelly-Washburn
Trail; ADNR Forestry Winter Road,; and Rainbow Lake Trail.

Comment: Several of these trails are crossed several times, and may be

better served through.re-location rather than a series of multiple crossings
in the trail's present location. Further, additional trail crossings may be
required in the future. As there is a state law concerning the transfer of -
right-of-way for this project, ARRC recommends that the m|t|gat|on
measure be re-written in the FEIS as foIIows

~ “The Applicant shall work with DNR for the provision of crossings to
" maintain the connectivity of trails and other access as may be
appropriate pursuant to Alaska Sate Law AS 42.40.460.”

To minimize the visual impact of the cleared right-of-way:

- Structures (excluding safety-related devices) associated with the build
alternatives shall be located as far from crossings as practicable to
avoid attracting visual attention and, in heavily vegetated areas, shall
be painted to blend with the surrounding vegetation to the extent
consistent with safety considerations.

-~ Clearing at road crossings shall be minimized, which could be
accomplished by leaving a few larger trees and some smaller trees
and shrubs untouched, to reduce visual contrast and mimic natural
clearings in the landscape, where consistent wii‘h safety measures.

- Native trees and bushes shall be planted' densely around the base of
- bridge supports located on land to break up the un/form lines, colors,
and smooth textures of the bridge supports.

- Bridges shall be painted a color to match the surrounding landscape.
Where these bridges continue into the vegetation and for bridges over
small streams and rivers, structures shall be painted a uniform dark
color, such as dark green or black, to match the existing landscape.

Comment: As a general matter, the structures proposed will be
constructed from materials that are relatively neutral in color. The extreme
climate of the project area prevents the application of coatings or “paint”
(which are more readily used in the lower 48 states) and due to various
environmental considerations. Further, the application of any specific hue
would only be effective for less than half of any given year as the
landscape is generally shades of white in the winter, green in the summer,
and shades of brown in the shoulder seasons.
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70.

The second bullet requires that road crossing areas retain significant
vegetation. This presents a safety concern as the sight-triangles required
for a person or vehicle to adequately discern if it is safe to cross the tracks
would be impaired.

Regarding bullet three, the planting of vegetation around bridge piers is
inconsistent with the present environment, and would likely require non-

" native species to survive. Further, the vegetation would likely encourage

the accumulation of debris frequently transported by waterbodies
throughout the project area. This represents a safety risk associated with
the possible compromise of the structure, a safety hazard to water craft
moving under the structure, and an unacceptable maintenance hazard. It
would also interfere with bridge |nspect|ons which are critical to ensuring
safety. :

In light of the variety of safety, limited effectiveness and practical issues
presented by the mitigation measure, ARRC suggest that the measure be
deleted in the FEIS. :

_To reduce visual impact in areas of high VIS/b///ty (such as reSIdent/a/

areas):

- Native vegetation shall be planted along the right-of-way to reduce the
contrast with line, color, and texture.

- In areas with hillcuts, slopes shall be shaped to reflect the natural
landscape, where practicable, and planted with native materials to
provide an amorphous and. /rregu/ar form and rough texture.

- Excess mater/a/ shall be disposed of in a sun‘ab/e fill /ocat/on and not
cast on downhill slopes.

- To the extent consistent with safety considerations, structures shall be
painted a color that blends with the ex:st/ng vegetation, or self-
weathering steel shall be used. ,

Comment: ARRC believes that implementation of the first three bullets
can only be achieved by expansion of the overall footprint of the project.
In other words, as it would not be possible to implement the first three
bullets in the area of the project right-of-way, these measures would be
contrary to the overall desire to minimize- the project footprint. The last
bullet appears to be inconsistent with Mitigation Measure #32 (i.e., towers
should be made clearly visible to birds, but also should blend into the
landscape so people cannot see them). Based on theése considerations,
ARRC suggests that this measure be deleted from the FEIS.
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MEMORANDUM OF AGREEMENT
'BETWEEN |
ALASKA DEPARTMENT OF FISH AND GAME
, 1 | AND

ALASKA DEPARTMENT OF TRANSPORTATION
AND PUBLIC FACILITIES

FOR THE

DESIGN, PERMITTING, AND CONSTRUCTION OF CULVERTS FOR
‘ FISH PASSAGE

" This MEMORANDUM OF AGREEMENT (MOA) is made and entered into between the Alaska
Department of Fish and Game, P.O. Box 25526, Juneau, AK, 99802-5526, hereafter referred to
as the ADF&G, and the Alaska Department of Transportation and Public Facilities, 3132
Channel Drive, Juneau, AK, 99801-7898, hereafter referred to as ADOT&PF. ADF&G enters
into this agreement under the authority of AS 16.05.050(13), 16.05.840 — 16.05.860, 16.05.870 —
16.05.900, 16.20.050 —16.20.060, 16.20.094, 16.20.150(c), 16.20.162(¢), 16.20.530 and 5 AAC
95. ADOT&PF enters into this agreement ugder the authority of AS 19.05.010 — AS 19.05.125.

l BACKGROUND AND PURPOSE OF THE MEMORANDUM OF AGREEMENT

Anadromous and resident fish populations depend on reliable passage through drainage
structures when migrating to spawning, rearing and over-wintering grounds. Barriers to
fish passage can be a significant factor in fish population decline.

The federal-aid funding received by Alaska for highway, transit and airport projects has
grown and continues to grow. This has increased the number of Fish Habitat permits
processed annually by ADF&G for culvert-related work by ADOT&PF in fish-bearing
waters. This underscores the need for a statewide MOA to provide uniform.and
consistent guidance to project design and permitting staff.

-The State of Alaska is committed both to the maintenance and conservation of its
fisheries resources and development of its transportation infrastructure in a safe and
economic manner. Therefore, ADF&G and ADOT&PF agree to use the guidelines and
procedures identified in this MOA to ensure that, where ADOT&PF and ADF&G have
determined that culverts are the appropriate stream crossing structure and are utilized in
fish-bearing waters, they are designed and installed to provide efficient fish passage and
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to ensure statewide consistency in Title 16 permitting of culvert related work. These
review procedures and design criteria clarify and make certain that individual project
review and permit requirements under AS 16.05.840, AS 16.05.870,and 5 AAC 95.400 —
5 AAC 95.990 with respect to fish passage requirements through culverts are met.

This agreement extends solely to the design, permitting, and installation of culverts in
fish-bearing waters. This includes both new culvert installation and reinstallation of
culverts during maintenance activities. To the maximum extent feasible and practicable,
retrofits of existing culverts shall comply with the relevant portions of this agreement.
Non-complying retrofits will be authorized by ADF&G on a case-by-case basis. The
agreement does not address any other statutory or regulatory responsibilities of ADF&G
or ADOT&PF. Additional factors unrelated to fish passage (such as unique
environmental considerations, locating culverts in anadromous fish spawning or high-
value rearing habitat, or other public safety, engineering, or economic issues) will be
addressed on a project spec1ﬂc basis during preparation of the ADOT&PF environmental
document.

. APPLICATION

This agreement applies to each agency as a whole and specifically to all headquarters,
regional, and area personnel within ADF&G Division of Habitat and Restoration, and all
personnel within the ADOT&PF Division of Design and Engmeermg Services, and
regional Construction and Maintenance sections.

. ADF&G and ADOT&PF mutually agree:

A. To apply the interim procedures, design criteria, and guidelines set forth in Exh1b1t
A statewide for the design, permitting, and construction of culverts in fish-bearing
waters. In agreeing to this covenant, ADF&G and ADOT&PF recognize that
ongomg research is providing new tools and insight into fish passage design.
Therefore, both agencies agree to annually review the interim procedures, design
criteria, and guidelines as set forth in Part VI.D and to amend this agreement as
necessary to accommodate new information and proven fish passage techniques.

B. That ADOT&PF is responsible for the selection, project engineering and technical
design of fish passage structures consistent with the guidelines and criteria
contained in Exhibit A. ADOT&PF will request assistance from ADF&G as needed
to interpret and apply fish passage criteria.

C. That ADF&G is respdnsible for identifying fish- Bearing waters, desigh fish species
and fish length(s), the time of year fish passage is required, type of stream (840 or
870), and anadromous spawning and high-value rearmg sites.

D. That permit disagreements involving interpretation or whether the provvisioﬁs'of this
MOA have been fully complied with may be elevated first to ADF&G and.
ADOT&PF’s regional supervisors, and secondarily to ADF&G’s Director of -

L
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Iv.

VI

A,

Habitat and Restoration and ADOT&PF’s Director of Design and Engineering .
Services, for timely and final resolution. Both agencies recognize the value of this
process. Staff in both agencies is encouraged to make use of this process rather

.than allowing a disagreement to remain unresolved. Nothing in this MOA prevents

either agency from resolving permit disagreements in accordance with the
provisions of AS 16.05:840—16.05.860, AS 44.62.330—44.62.630, 5 AAC
95.710(c), and 5 AAC 95.920.

" ADOT&PF agrees:

To coordinate with ADF&G during the earliest possible project phase, but not later .
than the project’s environmental phase, on all pro;ects potentlally affecting fish-
bearing waters.

To have all proposed fish passage structures, including those proposed by

Maintenance and Operations, reviewed by the Regional Hydraulic Engineer or -
other qualified technical experts for compliance with the design criteria contained in -
Exhibit A. :

~ To provide ADF&G reasonable opportunity to field inspect culverts or as-built

plans prior to project shutdown, demobilization, and/or release of the contractor(s),

in order to ensure that all culverts are installed in'accordance with permlt terms and

conditions.

ADF&G agrees:

A. To timely identify of all.fish-bearing waters that require fish passage and to provide
a list of species present and habitat type present (i.e. spawning, rearing, etc.)

B.  To timely provide ADOT&PF with all available information hsted in II1. C of this
MOA early in the design process.

C. To request additional information, if needed, in a timely manner and in a.
consolidated form. Multiple, unconsolidated requests for 1nf0rmat10n are

~ discouraged.
D. To timely approval of permit appliéations for culvert installations that comply with

this MOA. This covenant is limited to fish passage considerations and does not
extend to other components of a project review that are unrelated to fish passage,
nor does it preclude ADF&G from requiring compliance with other applicable laws
or regulations. ) -

MUTUAL AGREEMENT AND UNDERSTANDINGS. 1t is mutually agreed that:

ADF&G/ADOT&PF Fish Pass MOA 3 08/03/01



A. Nothing in this agreement obligates any party in the expenditure of funds, or for"
future payments of money, in excess of appropriations authorized by law and '
administratively allocated for these purposes. :

B. 'Nothing in this agreement is intended to conflict with federal, state, or local laws or
regulations. If there are conflicts, this agreement will be amended at the first
opportunity to bring it into c\:‘onformance. : -

c Extemél policy and position announcements relating specifically to this agreement
may be made only by mutual consent of the agencies.

D. Both agencies shall meet jointly on at least an annual basis to discuss matters -
relating to this agreement. Many of the criteria and assumptions contained in this
agreement are interim assumptions and subject to further refinement. Either agency
may request an earlier review. No revision shall be binding to either agency
without the written consent of both agencies.

‘E.  The effective date of this agreement shall be from the date of the final signature.

F.  Either party may terminate its participation in this agreement by providing to the
other party notice in writing 30 days in advance of the date on which its termination
becomes effective. '

G. Any material published or data acquired as a result of this agreement may be

reproduced with credit given to the agencies or organizations responsible for the
N development of the material.
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EXHIBIT A
Design, Construction and Maintenance of Culverts
‘ in Fish-Bearing Waters

Contents: ' _

Section 1 Background and Purpose. Pg. 7.
Section2  General Planning. Pg. 8.

Section 3  Fish Passage Design Discharge. Pg. 8.
Section 4  Culvert Guidelines. Pg. 11. /
Section 5  Permit Application Procedures. Pg. 17.

Section 1. Background and Purpose

Most water bodies in Alaska contain one or more species of resident or anadromous fish.
Fish migrations in these water bodies involve completing one or more cycles of upstream
and downstream movements. Fish migrations may occur during all or just part of the
year depending on the fish species, life stage, its location, and the type of migration. Fish
migrate to spawn, to feed, and to seek refuge from predators or adverse environmental
conditions, such as the complete winter freeze-up of a stream, slough, or pond.

To maintain viable and healthy fish populations, all life stages of fish must be able to
freely migrate up and down these water bodies. Mature adult fish must be able to reach
spawning grounds with minimal delay, especially anadromous fish species. Since-
anadromous fish species typically cease feeding when they enter freshwaters to spawn,
migration delays at culverts can seriously deplete stored energy reserves and impact
reproductive success. For juvenile fish, delays in reaching feeding areas, over-wintering
habitat, or predator relief areas may affect survival. No data exist that define how much
delay is too much. Some of the most productive rearing habitats are in tributaries of major
rivers - the very locations most culverts are installed. Inadequately sized and constructed
culverts at these locations can significantly reduce fish access to the watershed,
potentially reducing the amount of habitat and the number of fish produced. Partial
barriers to fish passage may block segments of the fish population. The cumulative
impacts of structures that block or impede fish passage to spawning and rearing habitats
can threaten populations on a watershed level. Conversely, properly designed culvert and
associated in-stream work may mitigate naturally occurring barriers and augment
populations of fish by making more habitat available.

Exhibit A describes the procedures, criteria and guidelines that will be used by ADF&G
and ADOT&PF for permitting culvert related work in fish-bearing waters. The
guidelines are adopted under the FYOl MOA between ADF&G and ADOT&PF. Users
of these guidelines are encouraged to read the MOA and enabling statutes and
regulations.

The guidelines represent the best available methodology at this time for Alaska.
However, some of the fish passage principals and guidelines are based on limited:
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research and field observations. Others are extrapolations from different fish species
studies. Ongoing research is providing new tools and insight into fish passage design.
Future changes to the culvert guidelines are anticipated as new information becomes
available. -

Section 2. General Planning , : \

Fish passage structures can have significant bearing on project costs and on the-
significance of the environmental impacts of a transportation project. Many fish passage
problems associated with road crossings of streams can be avoided by considering
hydraulic and environmental factors as early as possible in project development.
Guidelines for siting culverts and alignment criteria are discussed in the Alaska Highway
Drainage Manual and the Pre-Construction Manual. In addition to engineering
considerations, siting considerations can include the location of spawning habitat,
location of drainage divides or proximity to natural slope breaks, stream widths versus
floodplain widths, icing problems, future access needs, vehicle design speed and vehicle
sight distance. '

Section 3. Fish Passage Design Discharge

e  ADOT&PF’s Regional Hydraulic Engineer is responsible for developing the

‘ hydrologic estimates for the fish passage design flow. For ungaged watersheds,
ADF&G biologists or others may have local site knowledge that would assist
ADOT&PF in makmg this determination. '

"o ADF&G Habitat and Restoration Division is responsible for identifying the
design fish species, size and the time of year fish passage is required.

Current formulas and models for estimating flood flows are based on statistical analysis
- of rainfall, runoff records, and/or other basin parameters. These estimates are
ADOT&PF’s best statistical estimate of flood flows and have varying degrees of error.
The true value of the flow may be greater or smaller than the predicted value. The
expected magnitude of this variation can be determined, if necessary, for some formulas
or models as part of the hydrologic design procedure. :

Federal, state, and municipal policies directing ADOT&PF’s hydrologic analysis are
outlined in the Alaska Highway Drainage Manual (ADOT&PF 1995).

1. Fish Passage Design Flow

The interim fish passage design high flow (Qgg) corresponds to the 2-year flood

truncated for a two-day duration (Figure A-1). In the future, estimates for fish passage
design discharge will account for the specified time of year that the design fish is
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migrating upstream. Multiple design discharges may be needed if different fish species
of concern migrate upstream at different times of the year. ADF&G Habitat and
Restoration Division staff should be consulted to verify the appropriate timing windows
for fish passage.

A. Mainland Alaska (excluding Southeast). The 2-year, two-day duration flood in
mainland Alaska generally can be estimated by interpolation using (1) either a Log
Pearson Type III analysis (as defined in Water Resources Bulletin 17B, 1981,
"Guidelines for Determining Flood Flow Frequencies,") or Jones and Fahl’s (1994)
regional regressions for the Q; instantaneous flood, and (2) Ashton and Carlson’s (1984)
regressions for the Q; three-day duration floods. Linearity is assumed.  In some cases,
interpolation using Ashton and Carlson’s 1 and 3 day delay discharges may be
appropriate. On a case —by-case basis other methods may be used if it is determined that
neither of the above methods is appropriate for the region or the specific basin
characteristics. : ’ '

B. Southeast and Coastal Alaska (Jones and Fahl, 1994, Flood Frequency Area 1).
The interim value for the fish passage design discharge is 40% of the instantaneous 2-
year flood (Q2). In southeast and southern coastal Alaska, the Q, may be determined
using either a Log Pearson Type III analysis or Jones and Fahl’s (1994) regional
regressions for the Q, instantaneous flood. Preliminary flow duration evaluation of
limited gaged watershed hydrology records in SE Alaska suggest that the 40% Q2 fish
passage design flow corresponds to a mean daily discharge that is exceeded one to five
percent of the time for the record evaluated. The interim fish passage design flow is
subject to future revision based on ADOT&PF and ADF&G’s evaluation of flow regimes
for a variety of channel types and watershed characteristics.

Field-testing in Southeast Alaska uncovered significant variability associated with
different methods of estimating the fish passage design flow. Application of regional
regressions and Manning's equation produced higher discharge estimates relative to
stream gaging and unit discharge/area estimates. This variability has the potential to
incorrectly identify culverts as problems that actually do pass fish at design flows. The
following specific factors affecting this variability should be recognized (Gubernick and
Levesque, July 1999):

1. - Use of the USGS regression equations to extrapolate for watersheds less than 1.35

' square miles should be used with care. Many culvert crossings in Southeast
Alaska have watershed areas much smaller than this, requiring extrapolation
outside the regression equations’ original data set.

2. Characteristics of small basins are extremely difficult to determine due to
limitations associated with aerial photography, topographic maps, and forested
terrain.

3. Estimation of Manning's "n" is often understated. Channels in mountainous-

forested terrain are considerably rougher due to woody debris, irregular channel
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sections, and water depth to grain (substrate) size (small and shallow channels
versus large and deep). :

4. Wetted perimeter may be under-estimated due to (3) above. \

5. - Over-estimate of design discharge may result from the redundant conservatism
built into current methods for flow estimation.

6. Tail-water depth estimation can be difficult because the estimate must be made in
areas of non-uniform flow.

Note: The'Q,, two-day duration flood is the interim fish passage design flow. At present,
it applies to all fish species, anadromous and resident alike, juvenile and adult migrants.
This standard probably overestimates fish passage design discharges for juvenile salmon;
however, it will remain the standard until additional hydraulic and biological studies are
completed. If the fish passage discharge estimate based on these methods is
unreasonably high, a site-specific hydrologic analysis may be necessary. R
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Figure A-1. Median dimensionless hydrograph deplctmg a two-day'duration dlscharge
II. Low Flow Evaluation

A low flow design discharge has not been specified. Many streams used by fish are
ephemeral or may cease flowing during drought conditions. A written assessment should
be prepared evaluatlng the low flow characteristics during the time of year passage is
required.
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R . \
Water depths during low flow fish passage periods should be concentrated within the
culvert barrel to maintain a minimum flow depth that is two and one half times the height
of the design fish’s caudal (tail) fin (Figure A-2). Interior Alaska Arctic grayling =
typically have caudal fin heights about 32% of the fish's fork length (McLean, 2000).
Thus, a 240-mm Arctic grayling has a caudal fin height of about 77 mm and requires a
minimum flow depth of about 192 mm (7.6 inches). Using a similar percentage for
juvenile salmonids, a 60-mm coho salmon juvenile requires a minimum flow depth of
about 48 mm (1.9 inches). C

These minimum flow depths are necessary because fish forced to swim near the water
surface or only partially submerged generate surface waves that deplete energy that
would otherwise be available to the fish to propel itself through a culvert. These wave-
generated forces can consume as much as 2-1/3 times as much energy as the energy
_required to swim against the same velocity (profile drag) in water depths greater than the
minimums (Behlke, 1998, personal communication). Wave induced forces are generally
not as significant for adult fish (as a result of their significantly greater power/energy
capabilities) and are insignificant for juvenile fish if the submergence depth is more than
two times the caudal fin height (measured from the water surface to the midline of the
fish (Behlke, 1998). Assuming that the caudal fin is symmetrical (generally true for
Alaskan freshwater fish species), the minimum water depth necessary to minimize wave-
induced swimming forces is two and one half times the height of the caudal fin..

Note: If resting areas are available within the culvert barrel, the additional wave induced
forces may pose less of a barrier to fish.

Water Surface

2D (Depth

‘to Centerline 2.5 D (Min.

Water Depth)

1D
Figure A-2. Minimum water depths for fish passage (D = height of caudal fin).

Section 4. Culvert Guidelines

Culverts in fish-bearing streams will be designed and permitted using one of the
following design approaches. The design approaches are presented in a tiered manner, -
which encourages use of the stream simulation approach by (1) decreasing the level of -
detailed engineering required for fish passage consideration and (2) increasing assurances
that the structure will receive ADF&G authorization. It is the engineer’s responsibility to
determine which design method best fulfills all facets of design, including site conditions,

ADF&G/ADOT&PF Fish Pass MOA 11 “ | 08/03/01



alignment, and project schedule. Tier 1 design most closely replicates natural stream
conditions. Each succeeding tier further deviates from natural stream conditions and
consequently will require progressively more detailed engineering and analysis to ensure
that fish passage is provided.

Tier 1. Stream Simulation Design. (New or replacement installations,
particularly in narrow valleys with entrenched flood flows. The stream simulation -
method is applicable in gradients up to six percent. Additional hydraulic analysis
is needed for gradients over six percent). : :
Stream simulation, as the name suggests, is a culvert design technique that attempts
to replicate natural stream channel conditions within a culvert. Sediment transport,
flood and debris conveyance, and fish passage are designed to function as they
would.in a natural channel. The design methodology is a derivative of Canadian , -
~ research (McKinnon and Hyntka, 1979, 1985), Washington State’s fish passage
culvert criteria (Bates, et al., 1999), and The Oregon Plan’s Road/Stream Crossmg
Restoration Gulde (ROblSOI’l 1998 and Robison, et al 1999)

Culverts designed using the stream s1mulat10n\method are sized larger than culverts
sized hydraulically for floodwater conveyance alone. The culvert width at the
Ordinary High Water (OHW) stage waterline must be greater than the 0.9 * OHW
width. The culvert grade should approximate the channel slope, but in no instance
should it deviate more than 1% from the natural grade (e.g. a 4% channel with an
installed 3% culvert). In stream channels with slopes less than 1% (typically
palustrine, estuarine, and flood plain channels), culverts may be installed at slopes
less than 0.5% with culvert widths greater than 0.75 * OHW.

Within the culvert barrel, substrate material should remain dynamically stable at all
flood discharges up to and including a fifty-year flood. This requires either
placement of oversized material that can resist predicted critical shear forces or
substrate retention baffles that allow bed load to continuously recruit within the
culvert barrel. If gravel retention baffles are used, they should have a weir height of
0.5 times the culvert invert burial depth. The need for outlet aprons and inlet
protection should be investigated and designed as necessary. If needed, outlet
aprons should extend about 3 culvert w1dths downstream or as required based on
site conditions.

Invert burial depths for Tier 1 circular culverts should be at least 40% of the culvert
diameter. Invert burial depths for arch pipes should be at least 20% of the rise.

If the above criteria are followed, it is assumed that fish passage is met. Further
' hydraulic analysis to support fish passage is not required. Without question, the
initial cost for installing oversized culverts under the stream simulation approach
- will be higher than the cost of pipes sized strictly for hydraulic capacity. However,
higher initial costs may be offset by lower life cycle costs and a simpler, more
streamlined permitting process.
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Tier 2. FISHPASS Program Design. (For retrofit of existing installations or new
installations where Tier I is not preferred. This method requires-hydrologic and
hydraulic analysis and evaluation of biological parameters based on field
documented power / energy capabilities of some Alaskan fish species.)

Culverts are designed using a combination of traditional hydraulic engineering
methods (e.g., HY-8) and the Alaska Interagency Fish Passage Task Force’s 1991
“FISHPASS” computer modeling program. The fish passage computer modellng
program and background documentation are published in:

Behlke C., Karie D., McLean R., and Travis M. 1991. Fundamentals of .
culvert design for passage of weak-swimming fish. Alaska Dept. Trans. &
Pub. Facil. Rpt. No. FHWA-AK-RD-90-10. Fairbanks, AK.

Subsequent updates of the FISHPASS computer-modeling program are expected to
refine the equations for additional fish species and to enhance the modeling
capabilities of the program. Current collaborative efforts include merging the
FISHPASS program with the U.S. Forest Service’s FISHXING computer modeling
program. Adoption of this computer software or any other alternative becomes
effective under the MOA only upon joint approval of ADOT&PF and ADF&G.

Culverts designed using the FISHPASS computer program must be evaluated for

~ the design discharge for the fish, the design flood hydraulic capacity and effects on
the upstream and downstream channel. Appropriate treatments will be investigated
if needed to address outlet perching or upstream effects (e.g. headcutting if slope
not matched). :

Tier 3. Hydraulic Engineering Design. (For use where site-specific conditions
preclude use of Tier I or Tier 2.)

Professionally recognized hydraulic engineering methods will be used to ensure
appropriate fish passage characteristics in the culvert. This type of design requires
more detailed evaluation of hydrologic, hydraulic and biological parameters.
ADF&G's permit review is proportionately more complex. '

‘Table A-1. Summary of Fish Passage Culvert Design Options -

DESIGN OPTION

BENEFITS / LIMITATIONS

Stream Simulation

(Tier 1)

Minimal design requirements, simplified permlttmg
New and replacement culverts.

Passage provides for all fish species and life stages.
Culvert slope generally equals slope of natural
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channel.
Culvert gradients are less than 6%; or if >6%, they

- are supported by hydraulic analysis of the stability of

streambed material within the culvert.
Stream widths are relatively narrow and incised (less

Fish Pass / Fish
Crossing Model (Tier 2)

than 20 feet at OHW).

Moderate design and permit review process.

Use for culverts narrower than those required for Tier
1. ‘ '
Use for new, replacement and retrofit culverts when
gradient and virtual mass forces are significant and
must be considered at culvert inlet and outlet.

Low to moderate gradient slopes without baffles.
Baffled culverts up to 10% slope.

Target fish species identified for passage.

- Suitable for any size watershed or length of pipe.

Other Hydraulic
Methods (Tier 3)

" Detailed design and review process.

Must be used for all baffled culverts when
installation slope is greater than 10%.

Appropriate for use when installation includes
downstream weirs or other tail water control
structures. o

Use with Tier 1 design to evaluate bed stability when
slopes are greater than 6%.

Applied Research

Experimental structures. Joint ADOT&PF/ADF&G
decision. '

Detailed engineering and permitting requirements.
Must include post-monitoring and remediation |
guarantees.

Technical Notes

A. Except as otherwise noted for culverts designed using the Tier 1 — Stream
Simulation approach, at least one-fifth of the diameter or 18 inches, whichever is

less, of each circular culvert or at least 12 inches of the height of each elliptical or

arch type culvert should be buried, at both the inlet and outlet of the culvert,
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below the natural channel thalweg. This guideline is not applicable to bottomless
culverts. :

(NOTE: This is a guideline that may not be able to be met in all cases. The
FISHPASS.EXE program does not require depression of the culvert invert..
However, routinely depressing the culvert invert increases barrel roughness,
Increases the tail water depth, and provides greater assurance that, over time,
downstream channel degradation will not result in a perched culvert.

B. Generally speaking, culvert boundary roughness is a necessity for successful fish
passage. Corrugated structural steel plate pipes with corrugations 6 inch by 2 inch
or 9 inch by 2.5 inch are recommended. Boundary zone velocities in these
rougher culverts typically range between 10 — 40% of the average water velocity
(Q/A). In contrast, boundary zone velocities in culverts with shallower
corrugations (3 inch by 1 inch) are reduced only about 20% over average water
velocity (Q/A). Spiral (helical) and smooth-wall culverts are particularly
discouraged, except in low gradient drainages (<0.5%) due to their low
Manning’s n values. Turbulence in the fish-swimming zone near culvert walls
with shallow depth corrugations has been observed to negatively impact passage
of juvenile salmonids. Larger depth corrugations also create turbulence; however,
field observations suggest the width of the low velocity zone immediately
adjacent to the culvert wall is adequate to provide a free passage zone outside the
negative influence of turbulence. :

For design purposes, circular culverts with 2 inch or greater depth corrugations

-are conservatively assumed to have boundary water velocities 0.4 Q/A. If a mild
water surface profile (M-1 or M-2) exists in the culvert, water velocities near the
outlet are assumed to be 0.8 Q/A, gradually decreasing to 0.4 Q/A in the culvert
barrel upstream from the outlet acceleration zone (Figure A-3).

Figure A-3. Water surface proﬁ‘les in the outlet zone. Y., Yo, and
Y. are hydraulic normal, outlet and critical depths, respectively. M-
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J .
surface profiles occur because normal depth is greater than critical
depth.

C. In general, culverts in fish-bearing waters should be designed for outlet control for
discharges ranging up to the design fish passage flow. Field analysis of many
culverts shows that most of an Arctic grayling’s energy is expended in the white
muscle (anaerobic) mode in passing through the culvert outlet. Because of this,
culvert tail water depths generally need to be high enough so the outlet flow is
sub-critical (Behlke et. al, 1991). This normally precludes. inlet control in culverts
at the design fish passage flows. In practice, many culverts can be designed to
function under outlet control at the fish passage design flow and under inlet
control at the fifty-year or other maximum design flood.

Data have not yet been gathered to evaluate whether this also holds true for
stronger-swimming fish. Stronger-swimming fish species such as adult chinook
salmon, coho salmon, sockeye salmon, and steelhead may be capable of
sustaining burst (white muscle mode) speed for longer time periods (perhaps as
long as 7 to 10 seconds) and reaches of the culvert than Arctic grayling and other
weak-swimming fish species (Bell, 1986). Juvenile coho have been observed
moving past a hydraulic jump within the barrel of a culvert and again past the
supercritical flow at the inlet (Kane, 1999).

D. Maximum culvert slopes have not been specified. However, modified (stream
simulation, buried invert) or baffled culverts generally are necessary to
successfully pass fish at gradients in excess of 3.0 %.

E. If culvert baffles are used, the recommended weir baffle spacing is 0.6 times the
culvert diameter with a maximum baffle height of 0.15 times culvert diameter.
Weirs should be sharp-crested. Broad crested weirs create a longer, high velocity,
distance that fish have to negotiate or leap. Individual weirs may need to be
notched, slotted, offset, or slanted to concentrate low flow. '

For juvenile salmonids, Powers (1993) recommends that the maximum hydraulic
drop at each weir should not exceed 21.3 ¢m (8.4 inches) or 30.5 cm (12 inches)

- for 45 to 65 mm and 80 to 100 mm fish, respectively. Powers (1993) further
recommends that the hydraulic drop at the entrance and exit to the baffled culvert
should not exceed 4 cm (1.6 inches) or 10 cm (4 inches) for 45 to 65 mm and 80
to 100 mm fish, respectively. Finally, Powers (1993) suggests that the baffled
culvert inlet should be submerged 15 cm (6 inches) or more below the pond water
surface. (Note: compliance with the invert burial guideline (Note B) meets this
standard.) Y

In contrast, the U.S. Forest Service interim guidelines for fish passage in the

- Tongass National Forest suggest use of a more conservative 7.6 cm (3 inch)

maximum drop between weir baffles. Until additional field analysis is completed,
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the designed drop between weir baffles should range somewhere between the U.S.
Forest Service Tongass and Powers (1993) recommendations, with designers
encouraged to “error” on the conservative side until further clarification is
obtained. The above baffle criteria are general recommendations. A hydraullc
engineer should check baffle designs for adequacy.

F. Although rapid or fluttering lighting transitions may evoke negative response,
most ficld research indicates that lighting per se within culverts is not a significant
factor affecting fish passage (Bell, 1986).

G. The erodibility of channel-bed material at culvert outlets should be evaluated.
Appropriate treatments such as a rip-rap apron, energy dissipation pool, or other
suitable materials may be necessary to avoid outlet perching. Minimum tail water
elevations necessary to-achieve fish passage or to maintain minimum culvert
water depths should be maintained at all discharges up to and including the
maximum fish passage design flow. Impact-type energy dissipation structures
generally are not conducive to fish passage and should not be used unless they -
can be designed to provide fish passage.

H. Whenever possible, culverts should be aligned in a direction as nearly parallel to
the direction of water flow as possible. If the culvert is significantly skewed,
hydraulic analysis of the inlet hydraulic conditions and barrel boundary layer
velocity distributions may need to be conducted to ensure that fish passage
conditions are provided.

[. To minimize upstream and downstream channel changes (e.g., head cutting), and
. the need for additional treatments, culverts generally should be aligned with the
gradient of the natural stream. (See specific limitations for culverts deszgned

usmg the Tier 1 — Stream Szmulatzon approach.)

J. . The need for normally dry flood relief culverts or roadway sags should be
evaluated with regard to culvert bed stability and scour issues at flood flows.
These structures would normally be located away from the stream channel but
within the flood plain. For example, a site with a narrow deep channel and a wide
floodplain may be a candidate for this type of treatment.

K. Culverts should be installed during low flow periods whenever possible. Where
significant flow is present, generally acceptable techniques to isolate the
construction site from stream flow include but are not limited to channel bypasses,
temporary flumes, sheet pile or sandbag walls, water filled cofferdams or
pumpmg the stream flow around the work site.

L. Installatlon of trash racks or debris interceptors should be avoided unless they can
be designed and maintained to have minimum effect on culvert inlet hydraulics.
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_ M. These fish passage design criteria augment, but do not replace or supercede,
ADOT&PF’s standard design criteria presented in the Alaska Highway Drainage
Manual (ADOT&PF, 1995) or the American Association of State Highway and
Transportation Officials (AASHTO) guidelines. Both hydraulic design
requirements and fish passage criteria must be satisfied.

N. PotentialAchanges in watershed land use that could increase the flood discharge
flows within the design life of the structure should be considered when initially
sizing a culvert. . -

Section 5. Permit Application Proceduires

Application for an ADF&G Fish Habitat Permit for a culvert structure will describe the
proposed culvert installation, time periods requested for in-water activity, and for Tier 2
and Tier 3 designs (See Section 4) will include a fish passage analysis for the fish design
discharge (Qfish) and an evaluation of low flow fish passage characteristics.

A standard application form is not required for ADOT&PF installations. However, a
written description from ADOT&PF is required and should contain the information
identified in Exhibit C. The amount of information required is directly linked to the
specific design tier used. Tier 1 designs require less site-specific information than Tier 2

. or3.

There will be pre-application coordination between ADF&G and ADOT&PF staff prior
to a formal application being submitted. It is easier and less costly for ADOT&PF to
revise and modify plans while they are still in preliminary design. Optimally, all
disagreements should be resolved before a permit application is submitted to ADF&G.
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EXHIBIT B
FISHPASS Culvert Fish Passage Program
- And Technical Advisory

FISHPASS.EXE Computer Program

The Tier 2 evaluation of culverts for fish passage is based on a microcomputer-supported
analysis of the combined profile drag (velocity), virtual mass forces, and non-
Archimedean buoyant (gradient) forces acting on a swimming fish in a culvert. The
component forces are described in the “Fundamentals of Culvert Design for Passage of
Weak Swimming Fish” (Behlke et al., 1991). This design is not based on acceptable
cross-section culvert velocities. Rather, the design method evaluates the component
hydraulic forces within a culvert against a fish’s available power and energy capabilities.
The analysis further differentiates between the red muscle (aerobic) propulsive mode
typically used by fish within the culvert barrel and the white muscle (anaerobic)

- propulsive mode used under most flow regimes at the culvert inlet and outlet. Power and
energy evaluations are particularly useful in steep culverts, perched culverts and culverts
with significant inlet contraction where virtual mass and gradient forces become
significant relative to profile drag (velocity).

ADF&G, in C(\‘)operation with the University of Alaska Fairbanks, currently is funded by
- ADOT&PF to collect fish swimming performance data for juvenile chinook, coho, Dolly
Varden, and cutthroat trout. This information will be used to modify the power and
energy equations for non-grayling fish species and will be included in a combined
FISHPASS.EXE / Fish Xing program currently under development by the U.S. Forest
Service (USFS), Six Rivers National Forest Watershed Interactions Team.' A future
version of FishXing will include computer simulations of other culvert types, including
box, elliptical, squash, and bottomless arches.?

ADOT&PF and ADF&G will use the FISHPASS.EXE program and the power/energy
equivalents specified in Table B-1 as the primary tool for determining if a proposed
“circular culvert designed using Tier 2 procedures provides acceptable fish passage. The
power/energy equivalents are derived from velocity / time-decay curves prepared by
Hunter and Mayor, 1986, and are benchmarked to the observed performance of adult
Arctic grayling. Because the power/energy equivalents are based strictly on a
comparison of the relative swimming velocities (profile drag) of various fish species, the
power/energy equivalents should be used with caution for hydraulic gradients greater
than 3%. Culverts with slopes greater than 3% or with significant drops in the water
surface elevation (e.g. steep inlet drawdown greater than a 3%) at any point within the
culvert will have significant virtual mass and gradient forces in addition to profile drag.

! Under sponsorship from the U.S. Forest Service T&D Program, U.S.Forest Service Rocky Mountain
Research Station, Federal Highways Administration, U.S. Forest Service Soil, Water.and Air T&D
Program, Humboldt State University and Humboldt State University Foundation, and the National
Marine Fisheries Service.

2 A future release of FishXing (Ver. 3) is expected in the near future and will include a separate module
using FishPass equations to evaluate fish power/energy requirements.
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These additional forces are not included in calculation of the interim power/energy
equivalents. Because there is a substantial size difference between adult Arctic grayling
and juvenile salmonids, using an equivalent length in FISHPASS.EXE will result in
excessive calculation of gradient forces for the much smaller juvenile salmonids. This
will over-estimate the actual power / energy required. Hand calculation of forces using
actual design fish size and not the equivalent grayling size may be necessary. Until
comparative field data become available, the equivalents should be used with some
caution. A combination of best professional judgement, FISHPASS.EXE, and other
available hydraulic models should be used in these situations.

FOR EXAMPLE, an acceptable evaluation of juvenile coho salmon performance may be
obtained for low gradient installation using a fish length 1.57 times the design juvenile
coho salmon length (e.g., input 96 mm in the Fish Length field if the design coho is 60
mm). This adjustment reflects the greater power and energy capabilities of coho salmon
in the red muscle swimming mode (sustained) for a given length relative to the power and
energy capabilities of Arctic grayling. The equivalents are based on the average
differential swimming performance of cold-water fish species presented in Hunter and
Mayor, 1986 (Tables B-2). Performance values are used only if the reported water
temperatures during the test were equivalent to those typically found in Alaskan waters.
The interim equivalent values do not include an adjustment for the scale effects of fish
length on power capability versus power required (e.g., capability increases by Length ***
whereas power required only increases by Length '®). The interim values are set at the
lowest differential value where considerable variability exists between studies.

Field observation suggests that the modeling inputs for Arctic grayling may be similar for
other adult Alaskan fish species (i.e., relative transit times under red and white muscle
modes). Data are not available to confirm their applicability to juvenile salmonids.
Although juvenile salmonids have been observed swimming in the same general area
adjacent to the culvert wall as adult Arctic grayling, they do so much closer to the culvert
wall, where the relative velocities are considerably less than the value used in _
FISHPASS. Hence, while FISHPASS can be used to model the performance of juvenile
salmonids, it should be recognized that the modeled performance is probably a
conservative estimate. As additional juvenile fish swimming performance and culvert
wall boundary water velocity data become available, these assumptions will be revised
and updated.

In some instances it is possible to use the FISHPASS.EXE program to evaluate culverts
" with non-circular shapes by approximating the actual wetted section with an equivalent
partial circular section. Figure B-1 illustrates this concept with an elliptical culvert.
Flood discharge capacity (Qso) should be evaluated using other methods that account for
the actual culvert section. ‘ '

e
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Circular

\_)C\ Q2, 2-day design discharge
. Fish passage zone |

N :
Figure B-1. Circular approximation of an‘elliptical culvert within the fish
_passage zone at the design discharge. The equivalent circular culvert
diameter is used in the FISHPASS.EXE program..
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l , .
Table B-1. Equivalent Conversions To Be Used in FISHPASS (< 3% slope) To Evaluate
The Performance Of Other Fish Species.! (Based on Hunter and Mayor, 1986, velocity-

time decay equations.). ' ‘ _'
Equivalent Length To Conversion

Fish Species Design Length  Input In FISHPASS Factor
Upstream Migrant Adults ‘ ’

- Arctic Grayling © 240 mm 240 mm "~ 1.00
Long-nose Suckers 350 mm 225 mm - 0.64
Northern Pike 450 mm 107 mm 0.24
Sheefish 450 mm 175 mm ' : 0.39
Humpback Whitefish 120 mm 120mm ’ 0.99
Dolly Varden (Arctic char) 450 mm 350 mm 0.78
Steelhead / Rainbow 600 mm 1200 mm 3.03

(No sustained velocity-time decay curves are available for adult steelhead. The 60-200 mm equation
Jor rainbow trout is applied to adults. This is a conservatzve estimate. Available power goes up by
Length *** whereas required power goes up by Length ') .

Cutthroat Trout 250 mm No velocity-time decay curves available;
assume equivalent to Arctic grayling (Bell, 1986).

Chinook Salmon 600 mm. No velocity-time decay curves available for
Sockeye Salmon 400 mm . this size class; assume equivalent to Arctic .
Coho Salmon 600 mm grayling 1.57 times as long.
Pink Salmon 400 hm 503 1.26
Chum Salmon 500 mm No velocity-time decay curves available;

assume equivalent to pink salmon.
Upstream Migrant Fry/Fingerlings ' '

Chinook Salmon - 60 mm No velocity-time. decay curves available;

assume equivalent to coho salmon (Bell, 1986).
Coho Salmon 60 mm 96 mm , 1.60
Sockeye Salmon 40 mm- 61 mm 1.53
Steelhead / Rainbow : 60 mm 182 mm - 3.03
Dolly Varden - 70 mm 85 mm _ 1.21

Cutthroat Trout 100 mm assume equivalent to Dolly Varden until .
: ' Alaskan field data is evaluated

' To use the equivalent conversion factors, multiply the length of the design fish by the
conversion factor and input that product in “Length Field” of the FISHPASS.EXE
Program. '

- Based on Hunter et al., 1986, velocity-time decay equatzons The conversion factors
ONLY consider prof le drag (veloczty)
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EXHIBIT C

ADF&G AS 16.05.840 and 16.05.870 Permit Application Information
'Requirements For
Culvert Installations in Fish Streams

The following permit application information requirements are adopted under the 2001

" Memorandum of Agreement (MOA) between ADF&G and ADOT&PF. The information

requirements vary dependlng on which design tier (Exhibit A of the MOA) is used by
ADOT&PF.

Tier I Permit.

Name of waterbody

Project location, construction timing
and plan _

ADF&G Anadromous Catalog
Number (if applicable)

Ordinary High Water channel width
Channel slope

Culvert type and dimensions

Tier I1 Permit.

Name of waterbody
Project location, construction t1m1ng
and plan

. ADF&G Anadromous Catalog

Number (if applicable)

Fish species, size, and time of year
(supplied by ADF&G)

Fish passage design discharge (Qssh).
Stream channel substrate size (or
alternately the culvert invert

substrate size if an alternative
backfill is specified)

» Ordinary High Water channel w1dth
¢ Channel slope

o Culvert type and dimensions

¢ Culvert invert burial depth (if buried)
Tier IT1 Permit.

Information required for Tier 2

Fish Pass MOA wsign.doc

Culvert invert burial depth

Culvert invert slope ‘

Fish passage design discharge (Qfsh)
Assessment/analysis of culvert
substrate stability

Assessment of need for normally dry

- lateral flood relief.

Culvert invert slope .

Corrugation width and depth

Low flow analysis (discharge and
depth of flow) :
Description of bank armoring or inlet
and outlet scour protection (if used)
Tailwater elevation at Qfish
Jumping height (if any) if tailwater
control is required

Baffle details if used (type, spacmg,
height, top angle, slots, etc.)
Assessment of need for normally. dry
lateral flood relief.

Summary-of analysis supporting fish
passage
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EXHIBIT D

Definitions

‘840-Stream defines fish passage for resident ﬁsh streams (AS 16.05.840); is also applied
to uncataloged anadromous fish streams. :

870-Stream is a cataloged anadromous fish stream specified under AS 16.05.870(a) and
adopted by reference under 5 AAC 95.010(a). ‘

Aufeis is anice feature formed by water overflowing onto a surface such as river ice or
gravel deposits, and freezing, with subsequent layers formed by water overflowing onto
the ice surface itself and freezing.

Bankfull discharge is the discharge corresponding to the stage at which the floodplain of
a particular stream reach begins to be flooded. The bankfull discharge is a morphological
indicator that is related to the formation, maintenance, and dimensions of a stream
channel as it exists under modern climatic conditions. The bankfull discharge, on
average, has a flood frequency of approximately 1.5-years on the annual series. However
this frequency can vary widely depending on the particular watershed and stream reach’
characteristics. Bankfull discharge in one reach of a stream is rarely the same in adjacent
reaches.

Bed roughness is a measure of the irregularity of streambed materials as they contribute
to resistance to flow. Commonly measured in terms of Manning’s roughness coefficient.

Bedwidth is the distance from the bottom of the left bank to the bottom of the right bank.
The distinction between bed and bank are determined by examining channel geometry
and the presence/absence of vegetation.

Channel is a natural or artificial waterway of perceptlble extent that periodically or
continuously contains moving water. It has a definite bank and bed that serves to confine
the water.

\
Critical depth is the depth at which the specific energy of a given flow rate is at a
minimum. For a given discharge and cross-section geometry there is only one critical
depth. This occurs roughly where Q’B/ gA® = 1.0 (Q = discharge; B = width of water
surface across culvert; g = acceleration due to gravity; A = cross-section area of water
flow). However, the relationship changes with different cross-sectional shapes and
depths of flow. Hydraulic analysis by a knowledgeable englneer can determme this
value. :

!

Design Flood is the probabilistic estimate of a flood whose magmtude is equaled or -
exceeded within a given frequency. :
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Grade control structure is a structure placed in a stream channel (generally with its
central axis perpendicular to flow) to control bed elevation. Grade control structures can
be used to control tailwater elevation and to prevent head-cutting.

Head-cutting is channel bottom erosion moving upstream through a basin and may
indicate that a readjustment of the stream’s flow regime (slope hydraullc control, and/or
sedlment load characterlstlcs) is taking place. ,

Hydraulic jump is a hydraulic phenomenon, in open channel flow, where supercritical
flow changes to sub-critical flow. This can result in an abrupt rise in the water surface.

Invert is the flow line of the culvert (inside bottom).

Manning’s n is an empirical coefficient for computing stream bottom roughness used in
determining water velocity in stream discharge calculations. »

Mean annual flood discharge is the arithmetic mean of all the annual peak floods at a
given site and should not be confused with the flood having a recurrence interval of one
year. The mean annual flood has a recurrence interval of 2.33-years according to the
theory of extreme values as applied to floods by Gumbel (1945).

Migration is the deliberate movement of fish from one habitat to another. Includes the
downstream movement of young anadromous fish from streams to sea; the upstream
movement of adult anadromous fish from sea to freshwater spawning streams; the
movement (upstream and downstream) of juvenile anadromous fish to rearing and over-
winter habitats; and the movement (upstream and downstream) of resident fish to
spawning, rearing and over-wintering habitats. :

Normal depth of flow is the depth at which uniform flow will occur in an open channel,
and is determined where Q = A R *? S, " /n (Q = discharge (m*/sec); A = cross sectional
area of water flow; R = hydraulic radius; So = slope of the energy grade line, n =
Manning’s roughness coefficient), and requires a trial and error solution: Conversion of
the equation to English units (cubic feet per second) multiplies the right side of the
equatlon by a factor of 1.486.

Sub-critical flow occurs when the normal depth is greater than the critical depth

Super-critical flow occurs when the normal depth is less than the critical depth.
Sv&imming speeds of fish vary from essentially zero to over six meters per second,
depending upon species, size, and activity. Three categories of performance are generally
recogmzed

Criiising speed is the speed a fish can maintain for an extended period of travel

without fatigue. ‘Metabolic activity in this mode is strictly aerobic and utlhzes
only red muscle tissues.
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Sustained (prolonged) speed is the speed that a fish can maintain for a prolonged )
- period, but which ultimately results in fatigue. Metabolic activity in this mode is

mixed anaerobic and aerobic and utilizes some white muscle tissue and possibly

red muscle tissues.

Burst (darting) speed is the speed a fish can maintain for a very short period,
generally 5 to 7 seconds, without gross variation in performance. Burst speed is
employed for feeding, escape, and negotiating difficult hydraulic situations, and
represents maximum swimming speed. Metabolic activity in this mode is strictly
anaerobic and utilizes all.of the white muscle tissues.

Thalweg is the line connecting the lowest or deepest points along a streambed.

Velocity is the time rate of motion; the distance traveled divided by the time required to
travel that distance.

Mean culvert cross-sectional velocity (Vq/4) is the discharge divided by the
cross-sectional area of the flow in a culvert. Usually termed “average velocity”.

Mean column culvert velocity is the average velocity measured on an imaginary
vertical line at any point within a culvert. A measurement at 60% of the depth,
measured from the surface, closely approximates the average velocity for the
water column. In water greater than 76 cm in depth, the average of measurements
made at 20% and 80% of the depth approximates the mean column velocity.

Maximum culvert velocity (Vmay) is the highest velocity encountered in all
cross-sectional profiles in a culvert.

V-occupied culvert velocity (Vo) is the water velocity in the locations vyithin a
culvert where fish are actually swimming as opposed to a mean cross-sectional
,velocity or the maximum velocity.

Fish swimming velocity (Vy,) is the velocity of a swimming fish with respect to
the ground. Itis the summation of the V-occupied velocity and the forward rate
of movement of the fish through the water. ;

{

(Intentionally Blank)
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