GREGON APPENDIX A
[ o2 OREGON DEPARTMENT OF FI SH & W LDLI FE
GUI DELI NES AND CRI TERI A FOR

STREAM ROAD CROSSI NGS

Aut hority

ORS 498. 351 and ORS 509. 605, et al, require any person, nunici pal
corporation or governnent agency placing an artificial
obstruction across a streamto provide a fishway for anadronous,
food and gane fish species where these are present. Fish passage
accommodations will be required on any stream regardless of

size, perennial or intermttent, if it is utilized by fish during
any significant period of the year. |In addition, ODFW may
recommend fish passage accommodations at structures constructed
in any streamthat has a history or potential for fish production
i f applicable ODFW Basi n Fi sh Managenent Plans call for the
establishment or re-establishnment of these popul ations.

A local Oregon Departnment of Fish and WIldlife (ODFW
representative should be contacted to determne fish presence and
identify fish passage needs at proposed road-waterway crossing
projects if such is in question. Project proponents should
assunme that accommodations for fish passage wll be required at
any road crossing regardless of streamsize if no determ nation
IS requested.

Al though it is the | andowner's responsibility to install and
mai ntain required fish passage structures, it is the policy of
CDFWto provide assistance on request to the extent possible.
Ceneral ly, proposed designs should be reviewed by ODFWprior to
finalization of project plans.

Fi shway Design: Phil osophy, Theory and Practice

When designing fish passage facilities, the follow ng biol ogical
vari abl es shoul d be consi der ed:

C Speci es of fish present
C Life stages to be inpacted
C M gration timng of affected species/Life stages

The | ocal ODFWdistrict biologist may be contacted for this
i nformation.

Fi sh passage design is normally based on the weakest species or
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life stage present that requires upstream access and shoul d
accomodat e the weakest individual wthin that group. Managenent
obj ectives and other relevant factors may, however, direct
deviation fromthis standard. For instance, passage needs of
undesirabl e species (e.g., brook trout in bull trout habitat) my
not be accommopdat ed based on ot her over-ridi ng managenent
objectives. Also, if juveniles, generally the weakest |ife stage
of a species, would use habitat above a culvert for an
insignificant portion of the year, ODFW may conclude that only
spawni ng fish (stronger adults) need to be accomobdat ed and t hat
the cul vert need not be designed at the higher (juvenile)

st andar d.

Conventi ons

As used in these discussions of standards, designs and criteria,
the "entrance"” and "exit" of a culvert or fishway is fromthe
fish's perspective as it noves upstream Thus, the "entrance"
refers to the downstream portion of the structure while the
"exit" is the upstreamend. "Inlet" and "outlet” refer to water
entering and |l eaving a culvert or fishway.

Hydr ol ogi ¢ Consi derations and Cal cul ati ons

It is not considered necessary or practical to design culverts to
pass fish at flood stage or continually. Fish generally nove
after flood peaks pass. Acceptable hydraulic design of culverts
i ncl udes sel ection of appropriate design flow fromwhich the flow
characteristics can be derived by hydraulic analysis. The |ow

fl ow depth design should be based on the 2-year, 7-consecutive-
day |l ow fl ow di scharge or the 95% exceedence flow for the

m gration period of the fish species of concern. The high flow
desi gn di scharge should be the flow that is not exceeded nore
than 10% ( Qo of the tinme during the nonths of adult mgration.
That flow can be approxi mated by

QIO%: 0.18 X (Q) + 36

for cases where the 2-year flood event (Q; in cfs) is greater
than 44 cfs. For cases where Qis less than 44 cfs, the design
fl ow can be approxi mated as equaling Q

Criteria for Upstream Movenent of Adult Fish

Adul t anadromous fish generally expend approxi mtely 80% of their
stored energy reserve during normal upstreammgration to
sui t abl e spawni ng areas. Undue exertion or delay at streamroad
crossi ngs due to unsuccessful passage attenpts at inadequate

(bl ocking) structures can lead to reduced spawni ng success and
pre-spawning nortality.



Where fish passage is required by OOFW (in general, wherever fish
are present), the follow ng guidelines shall be utilized for
prelimnary design. Design flows for culvert passage are

cal cul at ed based on nonthly periods when fish m grate.

Maxi nrum Water Vel ociti es

Table 1: Average Water Velocity (fps) at H gh Fl ow Design
Di scharge for:

Cul vert Sal nbn & Adul t Juvenil e

Length (ft) St eel head Trout (>6") sal noni ds

Under 60' 6.0 4.0 2.0

60 to 100 5.0 4.0 2.0

100 to 200’ 4.0 3.0 see note
bel ow

200 to 300 3.0 2.0 see note
bel ow

over 300 2.0 1.0 see note
bel ow

Note: For juvenile fish, only designs incorporating streanbed
simulation solutions will be considered for culverts over 100" in
length. [OStreanbed sinulationld refers to the situation where
substrate and flow conditions in the crossing structure mmc the
nat ural streanbed above and bel ow the structure.

Table 1 presents the hydraulic criteria for the design of

cul verts for passage of salnonids. Satisfaction of these
criteria is essential to the adequacy of a culvert installation
to meet fish mgration needs. These criteria are based on
several references.

In a natural stream channel, the average water velocities
indicated in Table 1 are often exceeded. The diversity of

natural channel beds and formations, however, provides paths of
access with suitable depths, velocities and resting opportunities
with only brief exposure to excessive conditions. Velocity

requi renents noted above nmay be exceeded within structures with
nat ural beds upon approval by the ODFW Fi sh Passage Coordi nator,
Port | and.

M ni nrum Depth at Low Fl ow D schar ge

For non-enbedded cul verts, mnimum water depth during expected
fish passage periods shall be:



C Twel ve (12) inches for adult steel head and chi nook sal non;

C Ten (10) inches for sal non other than chinook, sea-run
cutthroat trout and other trout over 20 inches in |ength;
and

C Ei ght (8) inches for trout under 20 inches, kokanee and

m grating juvenil e sal non and st eel head.
For enbedded (stream sinmulation) culvert designs, m ninmum depth
at low flow di scharge during expected fish passage periods nust
meet or exceed conditions found in the adjacent natural channel.

Entrance Junp; Maxi mnum Vertical Hei ght

A backwat ered or partially subnerged cul vert entrance is
preferred but the foll ow ng maxi mrum junps are all owabl e where
justified:

C One(1l) foot for salnon and steel head adults

C Six (6) inches for trout and kokanee adults and sal non and
st eel head juvenil es.

The above are al so the maxi mum junp hei ghts when a series of
junps and pool s are required.

I n cases where entrance junps are planned, a junp pool of at
least 1.5 tinmes the junp height or a mninmum 2 feet deep nust be
provi ded.

When planning for any junp into a culvert, project designers nust
show why the culvert could not be designed with no junp.

Criteria for Upstream M gration of Juvenile Sal nonids

Upstream juvenile mgration occurs in response to instream

habi tat conditions, predation and popul ation pressures. Juvenile
m gration and redistribution is a nmeans for increased survival
and optim zing production. An obstruction to juvenile mgration
can limt production both upstream and downstream fromthe
barrier.

Juvenil e sal nonids, by virtue of their small size, are |ess
capabl e swi nmers when conpared to adults. Therefore, maxi num

wat er velocity, junp and swi mm ng distance criteria are
necessarily | ower than those for adults.

Pref erred Road-Stream Crossing Structures

Where fish passage facilities are required by ODFW the foll ow ng
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structure types shall be considered for use in the displayed
order of preference:

1. Bridge (wth no approach enbanknent into the main channel)

2. Streanbed sinulation strategies using a Bottom ess Arch or
enbedded cul vert designs

3. St reanbed sinul ation strategies using enbedded round net al
or concrete box cul vert designs

4. Non- enbedded cul vert; placed at |ess than 0.5% sl ope

5. Baffl ed cul vert (various designs); placed at 0.5%to 12%

sl ope or a structure with a fishway.

Agai n, streanbed sinmulation refers to the situation where
substrate and flow conditions in the crossing structure mmc the
natural streanbed for fish passage fl ows.

The | andowner or agency nust justify their proposed structure
type if a nore preferred structure type is not sel ected.

General Consi derati ons

At any given flow, slope is an inportant factor affecting water
velocity in culverts. Culvert size also affects velocities,
especially when a structure is considerably undersized and a head
(pool i ng above culvert) is devel oped.

G adients (slope) for non-enbedded, non-baffled culverts shal

not exceed 0.5% unless a tailwater situation exists to backwater
the culvert to a suitable depth for its length. Properly baffled
or weired culverts are appropriate for steeper gradients
dependi ng on design. Structures with fishways (i.e., fish

| adders or culverts with weir-type baffles) generally wll be
requi red where cul vert gradients exceed 5% and streanbed
simulation is not enpl oyed.

Corrugated netal culverts are generally preferred over snooth-
surfaced culverts. Deep corrugations are preferred over shall ow
corrugations.

Bottom ess arches and all styles of enbedded cul verts shall be

pl aced at or near the same gradient as the natural streanbed and
shall be at |east as wide as the active stream channel (i.e., no
| ateral encroachnent on the active streamchannel). Al enbedded
culverts (round or arch) nust be enbedded one foot deep or at

| east 20% of its height, whichever is nore.

When deci di ng between bottonl ess arch and enbedded cul vert
designs, the primary consideration is foundation substrate. |If
consi derabl e bedrock is present, an open bottomarch is generally
the appropriate choice; enbedding a culvert would require
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ext ensi ve excavation. \Were deep unconsolidated gravel and
cobble is present, failure (underm ning) of a bottonl ess arch
foundation is a maj or concern.

Hydraulic controls may be required to (1) inprove culvert
entrance and exit conditions (e.g. using a beveled inlet
configuration; providing resting pools at culvert entrance and
exit), (2) concentrate low flows, (3) prevent erosion of stream
bed and banks, or (4) allow passage of bedload material. The
need for, and design of, these project features should be

devel oped in consultation with ODFW

I f water-crossing structures are placed in spawni ng areas, they
must incorporate mtigation neasures, as necessary, to achieve
no- net-1oss of spawni ng area.

Trash racks are di scouraged at culvert inlets. But if necessary,
t hese should be installed only above the high passage fl ow water
| evel .

For culverts over 200 feet in length, illumnation may be
required. Contact the ODFW Fi sh Passage Coordi nator, Portl and,
for a case-specific determ nation

Wat er Crossing Structures
Bri dges

Properly installed bridges pose the | east inpact on crossed water
courses and are, therefore, generally preferred by OOFW Bridges are
appropriate at any streamgradient. It is understood that bridging
costs can be relatively high and that project costs is a valid

consi derati on when eval uati ng road-stream crossing alternatives.

Cul verts

Where fish are present and passage is a concern, culverts shall be

desi gned and constructed to provide adequate fish passage (as per
criteria stated herein) for those species and Life stages deternmined to
be present. H gh water velocity, shallow water depth within the

cul vert, excessive vertical drop at the culvert outlet and debris

bl ockages are the npbst frequent causes of fish passage problens at
culverts. Therefore, culverts nust be designed and constructed to avoid
t hese defects.

Cul verts may be approved for placenent in snall streans w thout
extensive hydraulic analysis if placed on a flat gradient (0.5% or |ess)
and achi eve m ni nrum depth requirenments. Were culvert installation is
not feasible at a flat gradient, the culvert design shall consider
design criteria outlined earlier

Constructi on Consi derations and Conditions



Cul verts and associated fill should be designed using standard
engi neering design practices to maintain structural integrity to the
100-year fl ow

Di sturbance of the bed and banks should be linmited to that necessary to
pl ace the cul vert, enbanknent protection and any required channe

nodi ficati on associated with the installation. All disturbed areas
shoul d be protected fromerosion within seven (7) cal endar days of

conpl etion of the project using vegetation or other neans. The banks
shoul d be revegetated within one year with native or other approved
woody pl ant species. Live stakes should be planted at a nmaxi num
interval of three feet (on center) and nmaintained as necessary to ensure
80% sur vi val

Approved structures should be constructed in the dry whenever possible.
Where significant live flow exists, isolation of the construction site
fromstreamflow is required by techni ques such as:

< the installation of a bypass channel, a flunme or culvert
< the installation of a sheetpile or sandbag wal

< the use of a water-filled cofferdam

< by punping the streamflow around the site

Exception may be granted if siltation or turbidity is reduced to
acceptabl e | evel s by neans approved by CODFW

Any fish stranded in the construction area or diversion reach shall be
safely noved to the flowing stream A |local ODFWrepresentative should
be contacted to deternine if the fish need to be noved.

Any wastewater from project activities and dewatering shall be routed to
an area outside the ordinary high water line to allow settling of fine
sedi nents and ot her contaminants prior to being discharged back into the
subj ect stream

If in-water excavation is anticipated, timng of sane shall conformto
Oregon Quidelines for Timng of In-Water Work to Protect Fish and
Wl dlife Resources unless an exception is approved by ODFW



