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INTRODUCTION

This proposal discusses sediment transport and geomorphic aspects within the context of
reclamation of gravel mining ponds that lie within the 100-year floodplain of the Yakima River,
Yakima and Kittitas Counties, Washington. Floodplain mining of sand and gravel for aggregate
has resulted in many abandoned ponds adjacent to the river. The mining has forced the
construction of dikes and levees to discourage avulsion of the rix¢r into the ponds. The dikes
and levees severely limit essential habitat in the preexistipg outboary floodplain, essential to both

the river to reclaim
breaches. In so

perhaps no project of this\type has previous|y been performed. With proper analysis and
understanding, the feasibilityxf the propos¢d efforts can be judged. Until a thorough sediment
transport and geomorphic studyNqas beeg/performed, the probability of success remains in
question. One of the most importaqt factors determining the success of this project will be a
sufficient sediment load transported by the river.

If the analysis shows this project is feasible and the proposed actions are carried out, the project
will allow riparian zones to once again function propetly, providing a healthy ecosystem to
support fish and wildlife. This will also benefit residents of the Yakima Basin by improving the
protection of nearby infrastructure and agriculture through increased protection from flood
damage. Widening the river corridor increases the effectiveness of levees through a decrease in
water surface elevations and channel velocities. The Yakima Basin water users have benefited



from a vast network of reservoirs, canals, drains, pumping plants and power facilities for
approximately 100 years (Pfaff, 2001), making it one of the most productive agricultural regions
in the nation (Duvall, 1987). It is possible to maintain a healthy aquatic system for human
benefit and that of fish and wildlife.

Recent initiatives by Reclamation’s Pacific Northwest and Mid-Pacific Regions, in conjunction
with many local and private organizations, Native American tribes, and state and federal
agencies, have placed special emphasis on balanced fisheries maintenance, water development
and restoration programs. The Yakima River Basin Project plafs an instrumental role in

efficiency of fish passage and screemng efforts
a precedent for continued efforts in pm i

covering a wide range of river and\gater relatgd issucs. The TSC possesses an experienced,
multidisciplinary team of engineers and scienti$ts capable of analyzing difficult situations. The
TSC operates as a business and hses a billable rate structure to fully recover costs. We are
available to work with Federal and hon-Fedéral clientele. The Sedimentation and River
Hydraulics Group and Flood HydroloxyGroup specialize in river hydraulics, sedimentation,
computer modeling and geomorphology. We are staffed with professionals who possess
advanced degrees, extensive experience and professional registrations.
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el avulsion

astructurézsize\and dspth of pond upstream
ached andNy rivepflows into a deep pit,
ain channy Mearby infrastructure (bridges,

she main channel. Incision can result upstream
frox sedi pent starvation (Kondolf, 1998). Figure
\ 3 ¢ severe degradation of the river,
exposure of buried pipelinesand wter supply\facilities is also likely to occur (Parsons et al.,

1994). Severe channel incision\may also result/in degradation of tributaries and a lowering of the
ground water table, which is likel\xto further disconnect the floodplain from the river and cut off
access to existing side channels. It cduld gake many decades or longer before the river might
recover from such an event, if ever. A Yéw brief examples of river channels that have breached
levees and flowed into floodplain gravel ponds during high flows follow.
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River near Grand Junction, CO. The 1R aerial phgto was taken in 1976 and the bottom aerial photo was taken in
1997. Note the large gravel pit to the left ¥ crosg/section C. In 1982 the channel avulsed into this gravel pit,
completely changing the course of the river. Flow is from right to left on the photos. (from Klinger, 2002).

YAKIMA RIVER AT PARKER, WASHINGTON

During a flood in February, 1996, the Yakima River avulsed through gravel pits near Parker on
the south side of Union Gap. The flood breached the dikes that separate the river from the
ponds in two locations. These avulsions were not repaired following the flood and the river
currently has a braided, meandering course through the ponds. The depths of these ponds was



not greater than 10 feet, hence no severe degradation of the river resulted from this avulsion.
No negative side affects have been recorded at this site, however, no monitoring has taken place
(Norman et al., 1998).

YAKIMA RIVER AT SELAH GAP, WASHINGTON

During the same flood in 1996, the Yakima River avulsed into approximately 250 acres of gravel
ponds at Selah Gap. This avulsion caused 6 to 8 feet of channel incision immediately upstream
of the point of avulsion. This nick point was observed miggating upstream as evidenced by a

depth of 6 feet over a 33 acre area (Norman et al.,
perspective, Dunne and Leopold (1978) estimatgfha

into the river will improve channelo
fishes.

lexity, thereby creating improved habitat for native

From an infrastructure perspective, channel stability will be improved through strategic breaches
of dikes or levees, addressing what could likely be inevitable in the future. Setting back levees
reduces the possibility for flood damage by lowering water surface elevations and channel
velocities. Gravel pits that are too deep or otherwise not feasible to be incorporated into the
main river channel should be examined for desired operability and stability for protection against
future flood damage.



An important goal is to allow the Yakima River to perform the work of transporting sediment
and achieving its own stability regarding width, depth, slope and planform. This will be done
under supervised conditions through planning and monitoring. The stable condition can be
predicted to a certain degree, which will provide important information regarding levee
construction, sediment transport, channel migration and gravel pond rehabilitation. Degradation
of the river will not likely be acceptable due to channel instability and the proximity of
infrastructure and a potential lowering of the water table. It may be necessary to provide
channel slope stability in the form of grade control structures in the vicinity of the planned
breaches. Other engineering structures may be recommende s stream barbs, weirs and
log jams to control velocity and erosion potential.

GENRAL PLAN FOR BASINAN\WIDE GRAVEL PIT
RECLA T

locati

condltlons such as pondsj Q A afons. Although it may take more
time, allowing the ri%¢r to attain i ability s i to provide more desirable results as
opposed to constructing a hea Vi ~ ./This option is also less costly to
maintain.

RESEARCH

Very little background information oninggrporating floodplain gravel pits into the normal flow
of the river is available. The literature cllected to this point does not specifically address
breaching levees or dikes to provide river access to floodplain gravel pits. A vast majority of
available information related to gravel mining discusses rehabilitation of river channels following
in-stream mining or bar scalping (e.g. Graham Mathews and Associates, 2003; Brown et al.,
1998; Lowe, 1999; Collins and Dunne, 1990) or addresses only a single downstream connection
to the river (Norman, 1998). It appears that strategic breaches to allow normal river flow into
floodplain gravel pits have not been performed to any great extent. Critical information can be



gained from documented unplanned avulsions on the Yakima and other rivers (e.g. Parker
ponds). This data often does not include surveys before and after the avulsion, however
reasonable estimates are often made regarding depth of incision and volumes eroded from the
channel and banks following avulsions into gravel pits. Frank Schnitzer from Oregon State
University may be able to provide a report detailing a recent channel avulsion on the Clackamas
River. In this case, a hydrographic study was performed not long before a channel avulsion
occurred. The study team may benefit greatly from site visits to locations where avulsions into
gravel ponds have occurred. The Terrace Heights site has héenydentified as having achieved
near pre-mining conditions following avulsion into the pit’(YakimaRiver Floodplain Mining

abilitated is a very
to be studied prior to
e sediment transport is an

existing 2000 LiDAR for the Yakisa Rjxer is expected to be sufficient in the near future
however as time passes, LIDAR or pMotogrammetry will likely have to be updated. There may
also be a need for supplemental photogrammetry in some reaches. Sediment samples will be
required, from both the riverbed and banks. It may be necessary to measure bedload transport
at selected locations in order to verify sediment transport calculations. A determination of flood
frequency and flow duration will also be required for sediment transport calculations, both in the
Yakima River and tributaries contributing significant sediment loads. The sediment transport

analysis will likely be evaluated using an average annual hydrograph, providing annual sediment
loads.



The calculation of an effective discharge may prove useful in order to determine the flows
required to effectively transport sediment. The effective discharge is the flow at which the
greatest amount of sediment is transported over a long period of time. This flow usually has a
return period of approximately 1.5 years, however this is dependant on regional characteristics
and flow regulation. The effective discharge can be used in determining stable channel geometry
and, if it is feasible to do so, controlled releases of the effective discharge from dams may aid in
the recovery of the river system following modification.

Some of the information gained through investigation of the ygstrdam portion of the basin will

ported by the Yakima River will support the

ot the ponds to elevations similar to the channel bed.
Information from the geomorphic study will be needed to determine available upstream
sediment. The sediment transport analysis will predict volumes and sizes of gravel transported
through the system and to the specific site being reclaimed. It is possible that portions of the
available upstream sediment will not be mobilized by frequent flows. Armoring of the riverbed
may prevent the erosion of bed material, with the exception of large flows, leaving only
incoming sediment and sediment eroded from banks available for transport through the

armored reach. If large amounts of sediment will be required to fill in a gravel pond and
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much of the upstream reach is armored, the channel is likely to become vertically unstable
because the sediment required to fill the gravel pond will be taken from the bed and banks in the
nearby upstream portion of the river.

A very important consideration for sediment transport on the Yakima River is whether sediment
can pass existing irrigation diversions throughout the basin. If this can not be accomplished,
sediment upstream of the diversion can not be considered for use in filling the gravel pits.

AY55). Quantification of this
ods and Yang’s theory of

process can b
minimum unit

patterns can be determined
toward.

and will be an indicator of the geometry the river will likely work

In some cases, it may be more prudsgt’to provide connectivity at to an existing gravel pit while
maintaining the integrity of the dikes or levees separating the gravel pit from the river. This may
be the case for larger and deeper gravel pits. These pits can be hydraulically connected at the
downstream end of the pit, leaving the remaining levee in tact. Some of the gravel ponds in the
Yakima Basin are already connected in such a fashion. By connecting the river at the
downstream end, avulsion is less likely (Norman et al., 1996) due to decreased velocities at the
opening. A large benefit to the stability of the dikes and levees can be realized with a
downstream connection. A study by Schnitzer et al. (1999) following major flooding in Oregon

11



in 1996 found that gravel pits where floodwaters backed into the gravel pond before the river
over-topped the levees generally received the least amount of damage. This happened because
the hydrostatic pressure applied to the back-side of the levee was equal to that on the river-side
of the levee.

There could be a drawback to connecting the gravel pond to the river at only one location.
When this is done, velocities in the pond are negligible and pond temperatures may be elevated
from those in the stream. This condition has the potential to create habitat for undesirable or
introduced species that have access to the main channel of theAive

In order to achieve stability of the river it may be necessg
around the reworked portions of the river. These strye
decrease channel Velocities near banks and discourggy

to place engleered structures in and

perspective. Curren ynoochee River are the only gravel pit
lakes monitored for of; ). The monitoring plan for the Weyco-

Brisco ponds should be exaxi 3 used as a model for monitoring gravel pits in the
Yakima Basin.

government agencies (local, state and federal),

tribes, academia and industry (Normamu998). The monitoring plan will help to insure the
effectiveness of the work performed and will provide feedback for subsequent efforts.
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OTHER CONSIDERATIONS

LEVEE SETBACK

Many of the gravel pits in the Yakima Valley lie outside of existing flood control levees. Because
of recent land acquisitions, possible future acquisitions and the potential widening of State Route
24 in Yakima, opportunities may now exist to widen the rivegosgridor by setting back existing
levees. Such action may decrease the risks associated with/channekavulsions into gravel pits
(planned or unplanned) because lateral movement of th€ river will notbe as likely to interfere
with infrastructure. Levee setback can also create cofiditions for incteased riparian habitat and
channel-floodplain interaction as well as expandedORportunities fokthe Yakima Greenway. The
potential of flood damage will be decreased with wids¥evees and imprqoved river hydraulics
following the proposed actions.

adjacent to newly formed chagnels.

\\/ﬁEXT STEP

The Technical Services Center will provide sound engineering and scientific studies for efforts
related to the reclamation of floodplain gravel ponds. It will be the role of local and State
agencies, including YRBWEP and Reclamation’s Upper Columbia Area Office (UCAO), to
implement recommendations and strategies set forth in reports generated by the TSC. The levee
owners, local agencies and U.S. Army Corps of Engineers should be responsible for efforts
related to levee setback and design. Bank stabilization efforts, pilot channel construction,

13



placement of large woody debris and other engineered structures can be contracted with local
labor.

At this time there is insufficient knowledge of a set plan regarding studies for the reclamation of
gravel ponds in the Yakima Basin to determine a financial budget and time estimates.
Stakeholders in this project should provide comment on this proposal so that local input is
provided. Following local input, this proposal can be finalized by the TSC and submitted to
Yakima County. When an agreement is reached on a study plan, the TSC may need to perform
further analysis in order to create a detailed scope of work andprowide a financial budget and
time line for the first phase of the project.

It will be necessary for local stakeholders to determingfunding sourcesfor the proposed study

the study team, ground surveys before and 4
photogrammetry.
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