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Table A-1. Topics and Associated Codes.

Topic Topic Code
Consultation CON
Cultural CUL
General GEN
Water WAT
Wetlands WET

Table A-2. Responses to Comments Received During the Public Comment Period for Klamath Irrigation District Watershed

Plan-EA
Comment ID | Topic(s) Comment Response
1.01 GEN This is the beginning to efficiency and sustainable ag in the Basin Thank you for your comment.
2.01 GEN Great plan. Move it forward. Thank you for your comment.
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Comment ID

Topic(s)

Comment

Response

3.01

WET

Good afternoon,

Thank you for the opportunity to review and comment on the Klamath
Irrigation District Infrastructure Modernization Project. I do not have any formal
comments to provide at this time, but I do want to flag the applicability of the
404(f) exemption mentioned in Appendix E. The EPA recently commented on
this in a similar project — the Central Oregon Irrigation District Pilot Butte Canal
Infrastructure Modernization Project — and discussed this with NRCS staff to
ensure future NEPA documents have the correct information. I have attached
the letter along with a short write-up that explains application of the 404(f)
exemption and recapture provision.

Please reach out if you have any questions about this.

Thank you for your comment.

3.02

WET

Attachment: The 1972 amendments to the Federal Water Pollution Control Act
(aka the Clean Water Act) established permitting programs to regulate the
discharge of pollutants into “waters of the United States” (i.e., waters that are
jurisdictional to the federal government). Liquid discharges (e.g., wastewater) into
jurisdictional waters are regulated under Section 402 of the CWA, while
discharges of dredged or fill material are regulated under Section 404.

The CWA only regulates discharges to “waters of the United States” (WOTUS).
The regulatory definition of WOTUS has changed during the past several federal
administrations. The definition currently applicable in Oregon became effective
in September 2023. However, a new proposed definition was published in the
Federal Register in November 2025.

Jurisdictional determinations for proposed discharges of dredged or fill material
are generally made by the U.S. Army Corps of Engineers. Depending on which
WOTUS definition applies when jurisdiction is determined, specific irrigation
canals, lateral ditches, and abutting wetlands where work is proposed may be
jurisdictional.

In 1977, Congress amended Section 404 by inserting Section 404(f), which has
two subparts. Section 404(f)(1) identifies specific discharges of dredged or fill
materials into jurisdictional waters that do not require a permit. Section

Edits to Appendix E.10.11 have
been made to reflect the
information provided in this
attachment.
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Comment ID

Topic(s)

Comment

Response

404(f)(1)(C) identifies that discharges of dredged or fill material into jurisdictional
waters to construct or maintain irrigation ditches are exempt.

However, Section 404(f)(2) identifies circumstances when the exempt discharges
are “recaptured” and do require a permit. A permit is required when an area of
jurisdictional waters is brought into a new use and where the flow or extent of
waters is impacted.

Section 404(f) presupposes that the exempt discharges (e.g., for the maintenance
of irrigation ditches) are to jurisdictional waters at least some of the time. If this
were not the case, the discharges would never be regulated and both the
exemptions in 404(f)(1) and the recapture clause in 404(f)(2) would be
meaningless.

The U.S. Army Corps of Engineers and U.S. Environmental Protection Agency
issued a Joint Memorandum to the Field in 2020 that helps explain application of
the Section 404(f)(1)(C) exemption for irrigation and drainage ditches, and the
recapture provisions of Section 404(f)(2). The 2020 Joint Memo identifies a five-
step process for determining whether the ditch is jurisdictional and whether the
discharge is exempt or recaptured. The 2020 Joint Memo also contains a flow
chart to walk the reader through the process of making these determinations.

The 2020 Joint Memo is clear that the first step is always to determine the
jurisdictional status of the specific irrigation ditches and any abutting wetlands
where discharges are proposed. If the proposed discharges would not be to
jurisdictional waters, no further inquiry is necessary.

The 2020 Joint Memo states that adding lining to previously unlined irrigation
ditches is considered construction. The Joint Memo similatly states that
converting existing ditches to piped conveyances is also considered construction.
While discharges associated with the

construction of irrigation ditches are exempt from permitting requirements
pursuant to 404(f)(1)(C), the Joint Memo emphasizes that the specific proposed
discharges should be analyzed to determine if they would be recaptured pursuant
to 404(f)(2).
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Comment ID

Topic(s)

Comment

Response

The recapture provision in 404(f)(2) contains a two-part test. The first part is
whether the proposed discharges would result in a change in use of an area of
jurisdictional waters. The 2020 Joint Memo uses the example of converting
existing jurisdictional ditches into pipes to explain that fill discharged to
jurisdictional waters which convert those waters to dry land or to non-
jurisdictional waters is a change in use.

The second test of the recapture provision is whether the proposed discharges
would impact jurisdictional waters by reducing their area or impairing flow or
circulation within them. Here again, the 2020 Joint memo uses the example of a
pipe conversion, stating “Construction of an irrigation ditch which converts a
jurisdictional ditch into a pipe is a change in use of waters of the United States,
and by definition also a reduction in their reach, within the meaning of CWA
Section 404(f)(2).”

The 2020 Joint Memo indicates that converting a jurisdictional irrigation ditch to
a piped conveyance is not an exempt activity and requires a CWA Section 404
permit.

The Joint Memo further indicates that converting jurisdictional waters to non-
jurisdictional waters is a change in use that both impairs circulation within and
reduces the extent of WOTUS. Converting a jurisdictional ditch to a piped
conveyance would sever jurisdiction for any remaining open ditches that would
no longer have a continuous surface connection to jurisdictional waters. The
permitting action should consider the loss of any waters that would become
isolated.

Conversely, adding lining to a jurisdictional irrigation ditch would be exempt
from needing a permit unless the activity results in the loss of jurisdictional
waters. For example, if wetlands abutting the ditch are filled in and eliminated by
conversion to uplands, or isolated and converted to non-jurisdictional waters,
that would be a new use for those wetlands that results in the loss of
jurisdictional waters. A Section 404 permit would be required for any such
discharges.
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Comment ID | Topic(s) Comment Response

4.01 GEN Trout Unlimited is a nonprofit organization with a mission to conserve, protect | Thank you for your comment.
and restore North America’s coldwater fisheries and their watersheds. TU has
project staff and members in the Klamath Basin and is proud to collaborate with
irrigation districts, farmers, and ranchers on important conservation projects. We
support irrigation improvements as a key part of any long-term water
conservation solution. Trout Unlimited generally supports this efficiency project
and the resource benefits it could provide, but we urge that the Final EA clarify
the instream and ecological benefits of the conserved water.

4.02 WAT Our organization appreciates this opportunity to provide comments on the Draft | The Modernization Alternative
Watershed Plan - Environmental Assessment (Draft EA) supporting the would save 5,359 acre-feet per
Klamath Irrigation District (KID) Infrastructure Modernization Project (Project). | season. The 4,786 acre-feet value
This $22.798 million project, of which $17.187 million will be funded through PL | provided in 6.7.2.1 was edited to
83-560, is estimated to save about 4,786 acre-feet (AF) of water each year, reflect the correct value.
primarily through piping and lining canals near the end of the district delivery
system. We note that there is a different value of savings outlined in section
6.7.2.1 vs section 6.6.2.2, which should be corrected or explained in the final EA.

4.03 We realize that the core goals of this project are related to irrigation efficiency Edits were made to Section
and drought resilience for producers, not necessarily instream or aquatic habitat. | 6.6.2.2 and Section 6.7.2.1 to
These are worthy goals (that we support) and they meet our understanding of the | state that the analysis provided in
intentions of PL-566 funding. However, we would like some specific benefits to | the Plan-EA assumes saved
be more realistically described in section 6. water would be retained within
Sections 6.6 and 6.7 of the Draft-EA outline the potential effects of the Upper Klamath Lake until
proposed alternative on Water Resources and Fish and Aquatic Resources. We released in late October to water
believe that the possible benefits to these resoutrces outlined in these sections patrons. Section 6.6.2.2 discusses
would only occur if the conserved water is legally protected instream. Instream the uncertainty in estimating the
protection is not a component of this project, so there is no requirement or impact of the Modernization
commitment that there would be a reduction in water diversions from Upper Alterantive on Upper Klamath
Klamath Lake or the Lost River. In reality, we do not expect there to be any Lake water capacity and
change in diversion amount as a result of this project, so we recommend that associated environmental
either (1) legal instream protections are included for this conserved water, or (2) | benefit.
the benefits in sections 6.6 and 6.7 are revised to reflect the reality that diversion
rates will likely remain unchanged.
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4.04

GEN

We appreciate the opportunity to comment on this Draft EA and support the
work being done by Klamath Irrigation District. Our organization looks forward
to continued collaboration with the District and others to develop and
implement water management solutions in the Klamath Basin.

Thank you for your comment.

5.01

CUL

The Klamath Tribes approach all proposed activities within our aboriginal,
ancestral territory with a responsibility to protect, preserve, and honor treaty
protected resources, habitats, cultural, historical, spiritual and religious resources
that have sustained our people since time immemorial. The lands and waters
encompassed within the proposed project area are part of a living cultural
landscape, and our review is guided by our sovereign responsibility to ensure
these resources are respected and protected for present and future generations.

Thank you for providing information regarding the Draft Watershed Plan —
Environmental Assessment (Draft Plan-EA) for the Klamath Irrigation District
Infrastructure Modernization Project. We acknowledge that the U.S. Department
of Agriculture, Natural Resources Conservation Service (NRCS), in coordination
with the Klamath Irrigation District and the U.S. Bureau of Reclamation, is
proposing infrastructure improvements intended to increase irrigation efficiency,
enhance water control, and improve drought resilience through actions such as
piping or lining canals and laterals, as well as upgrading pump stations.

We appreciate the government-to-government recognition and acknowledgment
that the NRCS undertaking lies within an area of cultural significance to The
Klamath Tribes and recognize the presence of formally recorded archaeological
resources within the area of potential effect. For future correspondence, we
respectfully request that sensitive information regarding burials and human
remains not be included in general project communications.

NRCS has removed sensitive
information from public
documentation.
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Comment ID | Topic(s) Comment Response

5.02 CONS Please accept this formal government-to-government notification regarding the Thank you for your formal
Klamath Tribes of Indians’ (hereinafter “the Klamath Tribes”) rights to hunt, government-to-government
fish, trap, and gather under the Treaty of 1864, along with the attendant water communication. We
rights, and the Klamath Tribes’ intent to protect those rights, including through | acknowledge the Klamath
litigation and other legal action. We are aware that other tribes may be seeking to | Tribes’ Treaty of 1864 rights and
engage with you regarding these Treaty rights. We write to remind you that the your longstanding stewardship of
Treaty-reserved and protected rights to the fish, wildlife, water, and other resources in the Klamath Basin.
resources in the Klamath Basin and on the lands and waters of the terminated We take these matters seriously
Klamath Reservation belong exclusively to the Klamath Tribes and their and will continue to respect
aboriginal-ancestral territory. No other entity, including other federally- applicable treaty obligations,
recognized Indian Tribes, may exercise rights under the Treaty of 1864. The legal authorities, and
Klamath Tribes will pursue any legal action necessary to protect our rights and consultation responsibilities. We
resources under the Treaty of 1864, including against any entity that purports to | remain committed to engaging in
act with relation to such rights through the authority of another tribe. Our rights | a thoughtful, transparent, and
under the Treaty of 1864 did not originate with that document, but rather are the | lawful manner with all sovereign
American recognition of the Klamath Tribes’ unending stewardship of the Tribal governments and
resources provided to us by our Creator. From time beyond memory our people, | stakeholders as we carry out our
the Klamath and Modoc Tribes and the Yahoskin Band of Snake Indians, have responsibilities.
lived in the Klamath Basin. Our Creator provided everything we needed to live
and our people hunted, fished, trapped, and gathered these lands and waters for
thousands upon thousands of years. Our presence in the Basin has, and always
will be, essential to the well-being of the land and the communities residing here.
In 1826, the first white man arrived in our lands. Unfortunately, the ever-
increasing presence of these newcomers resulted in hostilities, as we sought to
defend our homes, the sacred resources bestowed by our Creator, and our way of
life. In 1864, seeking to end this cycle of violence, the Klamath Tribes signed a
Treaty with the United States in which we ceded more than 23 million acres of
land to the United States, but reserved for ourselves a land base and the natural
resources necessary to support our people on this homeland. This Treaty was at
the time of signing, and still continues to be “the supreme law of the land” under
Article VI, Clause 2 of the United States Constitution.
In the early 1900’s when the Klamath River was dammed, it marked the
beginning of the Klamath Basin waterways being radically altered, which now are
very complex and contentious. These waterway alterations and reclamation of
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invaluable wetlands has caused damage to all aquatic species of plants, fisheries,
water quality and physical destruction to spawning areas and heavy siltation,
driving the c’waam and koptu to the brink of extinction, which are Treaty
Protected Habitats and Resources. These short-sighted, greed driven decisions
caused harm to The Klamath Tribes with generational trauma, which has pecked
away at the viability of Tribal cultures and traditions.

By the 1950’s the Klamath Tribes were one of the wealthiest Tribes in the United
States thanks to our judicious management of our natural resources, including
the largest remaining stand of Ponderosa pine in the western United States. We
were the only tribes in the United States that paid for all the services used by our
members, including those provided by the federal and state governments.
Unfortunately, a desire to separate us from our Creator-given natural resources
resulted in Congress “terminating” our Tribes’ relationship with the United
States in 1954, despite our Tribes” opposition and against the recommendation of
the Bureau of Indian Affairs. However, while this disastrous federal
“Termination” policy of the 1950s led to the loss of most of that land base, the
rights to hunt, fish, trap, and gather that the Klamath Tribes reserved under the
1864 Treaty survived the termination era and remain in full force and effect.

Over the intervening decades through to the present, successive Klamath Tribes’
Tribal Councils, with the full support of our membership, have invested untold
amounts of time, human resources, and funding to exercise and defend those
rights for the protection of resources they support. Our Constitution empowers
our General Council with the right “to protect and preserve the wildlife and
natural resources of the ancestral lands of the Klamath Tribes,” and requires that
the Klamath Tribes maintain a Game Commission specifically committed to
sustainably managing our members’ ability to exercise the treaty-protected rights
to hunt and fish. The Tribes have also built up an entire Ambodat department
committed to restoring the aquatic ecosystems within our Treaty-reserved lands
to make traditional Treaty Resources available to our members. We have litigated
again and again at the federal and state level to protect those rights and resources,
and those courts have repeatedly recognized our legal standing regarding those
rights.

We have also engaged with federal, state, and third-party officials to educate
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them on how certain policies, practices, and decisions have harmed our Treaty
rights and resources and to work with such officials to address these harms when
possible. Again, these engagements as they relate to our treaty rights and
resources were not supported by any Tribe other than the Klamath Tribes. We
engage quite literally on a daily basis with federal, state, and local officials. And
we must continually navigate the challenging political and social dynamics of a
Basin that has been pushed to — we fervently hope not yet past — the edge of an
ecological and human catastrophe.

We recognize that certain other tribes may undertake activities regarding these
Treaty rights which confuse the public and the federal, state, and local officials
with whom we engage to exercise and defend our hard-fought Treaty rights.
Please understand that the Treaty-reserved and protected rights to the fish,
wildlife, water, and other resources in the Klamath Basin and on the lands and
waters of the terminated Klamath Reservation belong exclusively to the Klamath
Tribes. While the Klamath Tribes seek to work cooperatively on a nation-to-
nation basis with other tribes which may have a cultural connection to the
Klamath Basin, we must make clear that no other tribe has a legally established
right to engage with the courts, federal and state agencies, other stakeholders, or
the general public as a government with established Treaty rights in the Klamath
Basin.

5.03

CUL

The lands and waters of the Klamath Basin hold profound cultural, ecological,
and subsistence importance for the Klamath Tribes. Forest ecosystems support
wildlife, plants, and watershed processes that contribute to the health of the
Klamath River and the species that the Tribes depend upon, including salmon.
These resources are closely tied to the Tribes’ cultural traditions and stewardship
responsibilities.

Based on the GIS information provided, we have no specific concerns regarding
the proposed sampling locations at this time. However, it is essential that an
Inadvertent Discovery Plan (IDP) be developed and implemented prior to any
ground-disturbing activities. In the event that artifacts, human remains, or other

An Inadvertent Discovery Plan
is developed and will be
implemented prior to any
ground-disturbing activities. We
will follow the requested
notification procedures should
any cultural materials or human
remains be encountered.
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culturally significant materials are encountered, our office must be notified within
48 hours.
5.04 CONS While the probability of inadvertent discovery appears low, it is important to All project activities involving

recognize that existing data on cultural materials within the project area is largely | ground disturbance would

based on surface observations conducted prior to inundation. Subsequent wave proceed with caution and in full

action may have displaced previously recorded materials or exposed additional compliance with the Inadvertent

resources. Discovery Plan, applicable
cultural resource protection laws,

We emphasize that any form of digging or subsurface disturbance associated with | regulations, and agreed-upon

canal modifications, piping, lining, or pump station upgrades has the potential to | protocols. NRCS sent a scoping

adversely affect cultural resources, including those not currently documented. letter to The Klamath Tribes on

Accordingly, all project activities involving ground disturbance should proceed 01/23/2023, a section 106 letter

with caution and in full compliance with applicable cultural resource protection on 11/28/2023, and will

laws, regulations, and agreed-upon protocols. continue to be in communication
with The Klamath Tribes as part

For these reasons, The Klamath Tribes request formal government-to- of ongoing government to

government consultation regarding potential impacts to Tribal trust resources, government consultation. NRCS

religious, traditional, cultural values, and Treaty Protected Resources associated and The Klamath Tribes met as

with the Klamath River watershed and ceded aboriginal-ancestral territory. part of the ongoing government
to government consultation on
04/21/2026 to discuss this EA.
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The Klamath Tribes
Tribal Council

April 24%, 2026

Re: Klamath Tribes comment to the Draft Watershed Plan- Environmental Assessment

The Klamath Tribes approach all proposed activities within our aboriginal, ancestral territory
with a responsibility to protect, preserve, and honor the treaty protected resources, habitats,
cultural, historical, spiritual and refigious resources that have sustained our people since time
immemorial. The lands and mmmmnndwﬂ:hlh:mpundpmjm-_unpmur-
living cultural landscape, and our review is guided by our sovereign responsibility to ensure
these resources are respected and protected for present and future penerations.

kamhnmﬂhghmmﬂmmmwﬂuMPhn—Eumﬂm@:{
Assessment (Draft Plan-EA) for the Klamath lrrigation District Infrastructure Modemnization

ject. Wi that the U.S. of Agri . Natural Resources
Pmmm;mwﬂmj, in mmnm?::i &wkhmmmm District and the LS.
Bmuﬂhhﬂhhmwﬁxh&mmmmhﬂMMme
efﬁ:iemy,qﬂmcwunmﬁuluﬂinqmwdmughruiﬁem:thnughaﬂnmmhum
or lining canals and laterals, as well as upgrading pump stations.

We appreciate the government-to-government recognition and acknowledgment that the ﬁRCS
undertaking lies within an area of cultural significance to The Klamath Tribes and recognize the
mnfmwmﬂmmﬂmmwﬂhhmﬂweﬁqd. For
Wmmwwwihtmmmhnmhn-hmd
human remains not be included in general project communications.

Mmﬂﬁhﬂmmhmmmﬁﬁummﬂ:MT 5
ufludim‘s{hmimﬂ:r"th:KMTn‘bﬁ"}righlsh:h:l,Mtrﬂp,.ﬂg!#ﬂ‘uﬂﬂ he ™= v
Truyorlw.nhngwﬂhih:muhummhu.mdiheKMIhTﬁbﬂ intent 1o profechEs

501 Chiloguin Blvd. — PO. Box 436 — Chiloquin, Oregon 97624
(540 785-2219
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those rights including through litigation and other legal action. We are aware that other tribes
may be seeking to engage with you regarding these Treaty rights, We write to remind you that
the Treaty-reserved and protected rights to the fish, wildlife, water, and other resources in the
Klamath Basin and on the lands and waters of the terminated Klamath Reservation belong
exclusively to the Klamath Tribes and their aboriginal-ancestral territory. No other entity,
including other federally-recognized Indian Tribes, may exercise rights under the Treaty of 1864,
The Klamath Tribes will pursue any legal action necessary to protect our rights and resources
under the Treaty of 1864, including against any entity that purports to act with relation to such
rights through the authority of another tribe,

Our rights under the Treaty of 1864 did not originate with that document, but rather are the
American recognition of the Klamath Tribes' unending stewardship of the resources provided to
us by our Creator. From time beyond memory our people, the Klamath and Modoc Tribes and
the Yahooskin Band of Snake Indians, have lived in the Klamath Basin. Our Creator provided
evervthing we needed to live and our people hunted, fished, trapped, and gathered these lands
and waters for thousands upon thousands of years, Our presence in the Basin has, and always
will be, essential to the well-being the land and the communities residing here.

In 1826, the first white man arrived in our lands. Unfortunately, the ever-increasing presence of
these newcomers resulied in hostilities, as we sought to defend our homes, the sacred resources
bestowed by our Creator, and our way of life. In 1864, seeking to end this cycle of violence, the
Klamath Tribes signed a Treaty with the United States in which we ceded more than 23 million
acres of land to the United States, but reserved for ourselves a land base and the natural resources
necessary to support our people on this homeland.' This Treaty was at the time of signing, and
still continues to be “the supreme law of the land™ under Article V1, Clause 2 of the United

States Constitution.

In the early 1900°s when the Klamath River was dammed, marked the beginning of the Klamath
Basin waterways being radically altered, which now are very complex and contentious. These
waterway alierations and reclamation of invaluable wetlands has caused damage to all aquatic
species of plants, fisheries, water quality and physical destruction to spawning areas and heavy
siltation, driving the ¢*waam and koptu to the brink of extinction, which are Treaty Protected
Habitats and Resources. These shori-sighted, greed driven decisions caused harm to The
Klamath Tribes with generational trauma. which has pecked away at the viability of Tribal
cultures and traditions. The annual reports of the Commissioner of Indian Affairs references to
the fishery resources of the Klamath Bain, as stated on July 7, 1879 “Rivers and lakes upon the
reservation swarm with fish. Afier spring fishing during which time immense quantities of fish
are gathered, there follows a succession of root, seed and berry gathering.” August 1, 1881, “All
these streams are abundantly supplied with the finest species of trout that the country affords.,
The lake are also well stocked with a variety of excellent fish suitable for the Indians.”

The following passage describes the amount of fish that was available in the Klamath Basin in
the period just before water management alterations began on the Klamath system: “Those who

! S Treaty Between the United States and the Klamath and Moadoc Tribes and the Yahooskin Band of Snake
Indians, Oct. 13, 1864 (hereinafter “Treaty™), Kimbal! v. Callafan, 590 F.2d 768 (9th Cir. 1979) (hereinafler
“Kimball Iy, Kimball v. Collahan, 494 F.2d 564 (9th Cir. 1974) (heremafter “Kimboll 7).
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like to see fish, immense congregations of them all alive and running, and most of them
weighing from 2 to 6 pounds apiece, ought to be here now. Five minute's walk from main street
brings one to the shores of the Klamath rapids, where every little nook, bay and tributary creek is
s0 crowded with mullets that their backs stick out of the water. Ordinary fishing with hooks and
spears or even nets is too slow to think of. With a pitehfork or with naked hands a backload may
be thrown out in five minutes. These enormous droves of fish can now be seen not along here,
but in the rivers and creeks generally throughout the county. Mullets, rainbow trout and
salmon—splendid fish, giants of their size and apparently anxious to be caught. This
phenomenon will last a month, and until their epg-laying camp meeting is over with, After that,
the herd of fish will be distributed over a wider space and will be in plenty the year through.
{Klamath Republican, March 21, 1901, Reprinted in Klamath Echoes 1963:1:2:21.)

By the 1950°s the Klamath Tribes were one of the wealthiest Tribes in the United States thanks
to our judicious management of our natural resources, including the largest remaining stand of
Ponderosa pine in the western United States.” We were the only tribes in the United States that
paid for all the services used by our members, including those provided by the federal and state
governments.” Unfortunately, a desire to separate us from our Creator-given natural resources
resulted in Congress “terminating™ our Tribes® relationship with the United States in 1954,
despite our Tribes” opposition and against the recommendation of the Bureau of Indian Affairs*
However, while the disastrous federal “Termination” policy of the 1950s led to the loss of most
of that land base, the rights to hunt, fish, trap, and gather that the Klamath Tribes reserved under
the 1864 Treaty survived the termination era and remain in full foree and effiect

Orver the intervening decades through 1o the present, successive Klamath Tribes® Tribal Councils,
with the full support of our membership, have invested untold amounts of time, human
resources, and funding to exercise and defend those rights for the protection of resources they
support. Our Constitution empowers our General Couneil with the right “to protect and preserve
the wildlife and natural resources of the ancestral lands of the Klamath Tribes,” and requires that
the Klamath Tribes maintain a Game Commission specifically committed to sustainably
managing our members® ability to exercise the treaty-protected rights to hunt and fish.® The
Tribes have also built up an entire Ambodat department committed to restoring the aquatic
ecosystems within our Treaty-reserved lands to make traditional Treaty Resources available to
our members.” We have litigated again and again at the federal and state level to protect those
rights and resources, and those courts have repeatedly recognized our legal standing regarding
those rights.* We carried out this litigation on our own, without intervention or support from

* See The Long Siruggle Home: The Klamath Tribes ' Fight to Restore Their Lond, People and Ecaonomic Self
Sufficiency 27 NARF Legal Review |, 3 {Winter/Spring 2002).

3 Bee The Lowg Strugele Home at 3.

4 See The Long Struggle Home at 3 — 5.

* Kiwebald [T, Kimball 1.

* The Constitution of the Klamath Tribes, Art. V1, Sec. I[H); Art. X, Sec. I{1); see afso The Klamath Tribes,
Klamath ingion Game Comemission, https:(klamathiribes orp/klamath-indian-game-commission-2/.

T Ambodat is a Klamath word meaning “in, at, or near the water.” The Klamath Tribes, Ambadar,
hitps:Klamathiribes.org ambodat’.

b See Oregon Deptof Fivh & Wildlife v. Kiamath lndicn Trike, 473 U.S, 753 (1985); Uited States. v. Adair, 723
F.2d 1934(1983); Kimball v. Callahan, 5%0 F2d 768 (9th Cir. 1979) (hereinafter “Kimball 1), Kimball v,
Callahan, 404 F.2d 564 (Sh Cir. 1974) (hereinafter “Kimball 7).
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other Tribes. We have also engaged with federal. state, and third-party officials to educate them
on how certain policies, practices, and decisions have harmed our Treaty rights and resources
and to work with such officials to address these harms when possible.® Again, these engagements
as they relate to our treaty rights and resources were not supported by any Tribe other than the
Klamath Tribes.'"” We engage quite literally on a daily basis with federal, state, and local
officials. And we must continually navigate the challenging political and social dynamics of a
Basin that has been pushed to — we fervently hope not vet past - the edge of an ecological and
human catastrophe,

We recognize that certain other tribes may undertake activities regarding these Treaty rights
which confuse the public and the federal, state, and local officials with whom we engage to
exercise and defend our hard-fought Treaty rights. Please understand that the Treaty-reserved
and protected rights to the fish, wildlife, water, and other resources in the Klamath Basin and on
the lands and waters of the terminated Klamath Reservation belong exclusively to the Klamath
Tribes. While the Klamath Tribes seek to work cooperatively on a nation-to-nation basis with
other tribes which may have a cultural connection to the Klamath Basin, we must make clear that
1o other tribe has a legally established right to engage with the courts, federal and state agencies,
other stakeholders, or the general public as a government with established Treaty rights in the
Klamath Basin,

The lands and waters of the Klamath Basin hold profound cultural, ecological, and subsistence
importance for the Klamath Tribes. Forest ecosystems support wildlife, plants, and watershed
processes that contribute to the health of the Klamath River and the species that the Tribes
depend upon, including salmorn. These resources are closely tied to the Tribes’ cultural traditions
and stewardship responsibilities.

Based on the GIS information provided, we have no specific concerns regarding the proposed
sampling locations at this time. However, it is essential that an Inadvertent Discovery Plan (IDP)
be developed and implemented prior to any ground-disturbing activities. In the event that
artifacts, human remains, or other culturally significant materials are encountered, our office
must be notified within 48 hours.

While the probability of inadvertent discovery appears low, it is important to recognize that
existing data on cultural materials within the project area is largely based on surface observations
conducted prior to inundation. Subsequent wave action may have displaced previously recorded
materials or exposed additional resources,

We emphasize that any form of digging or subsurface disturbance associated with canal
modifications, piping, lining, or pump station upgrades has the potential to adversely affect
cultural resources, including those not currently documented. Accordingly, all project activities

! See e.g. COPCE Diams and the Fisheries of the Klameath Tribes, report prepared by Lane & Lane Associates for
the LLS. Department of Interior, Bureau of Indian Affiirs (Dec, 1981).
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involving ground disturbance should proceed with caution and in full compliance with applicable
cultural resource protection laws, regulations, and agreed-upon protocols,

For these reasons, The Klamath Tribes request formal government-to-government consultation
regarding potential impacts to Tribal trust resources, religious, traditional, cultural values, and
Treaty Protected Resources associated with the Klamath River watershed and ceded aboriginal-
ancestral terrtory.

=N NS N~

ﬂll!lamF Ray, JIr.

Sincerely,

Charman
Klamath Tribes
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Figure B-1. Klamath Irrigation District Project Area.

USDA-NRCS EAXX-005-53-041-1152485450

18

May 2026



Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix C: Supporting Maps

Appendix C

Supporting Maps

USDA-NRCS EAXX-005-53-041-1152485450 19 May 2026



Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix C: Supporting Maps

Figure C-1. Klamath Project Irrigation Districts.
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D.1 National Economic Efficiency Analysis

Highland
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- ECONOMICS

Klamath Irrigation District

Barbara Wyse and Winston Oakley
May 7, 2026
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D.1.1 Introduction

This appendix provides a National Economic Efficiency (NEE) analysis that evaluates the costs and
benefits of the Klamath Irrigation District (KID or District) Infrastructure Modernization Project
(Project). The analysis uses Natural Resources Conservation Service (NRCS) guidelines for
evaluating NEE benefits as outlined in the NRCS Natural Resources Economics Handbook and the
U.S. Department of Agriculture’s (USDA) Guidance for Conducting Analyses Under the Principles,
Requirements, and Guidelines (PR&Gs) for Water and Lland Related Resources Implementation
Studies and Federal Water Resource Investments (DM 9500-013).

The Modernization Alternative represents the potential future with federal funding through PL 83-
566. The Future Without Federal Investment (No Action) Alternative (FWOFI) represents the
future if the District does not receive federal funding through PL 83-566.

This NEE analysis is divided into three sections. This first section provides a general overview of
the project, location, purpose and need, and analysis parameters. The second section describes the
conditions under the Future Without Federal Investment (No Action) Alternative. The third section
presents the costs and benefits of the Modernization Alternative compared to the Future Without
Federal Investment (No Action) Alternative. The last section provides a summary of the benefits
and costs of the Modernization Alternative.

D.1.1.1  Project Location

KID is located south and southeast of Klamath Falls in Klamath County, Oregon. The District
encompasses nearly 60,000 acres (Souza, 2022). The District diverts natural flow from the Klamath
River and its tributaries, and also diverts stored water released from Upper Klamath Lake. The
project area is located in the District’s D-system and makes up only a small portion of the District’s
total system (see Figure 1-2 in the Watershed Plan). It consists of the District infrastructure to be
modernized, areas where new infrastructure would be built, and associated ROWSs and/or easements
where construction would take place.

D.1.1.2  Existing Conditions & Challenges

KID is one of several irrigation districts in the Klamath Project. The Klamath Project, developed
and administered by the U.S. Bureau of Reclamation (Reclamation), provides water to a service area
of approximately 230,000 acres in Klamath County, Oregon; Siskiyou County, California; and
Modoc County, California (Bureau of Reclamation, 2020). Klamath Project reservoirs store the
snow-fed winter and spring runoff, which is released during the spring/summer and fall/winter
operating periods (Bureau of Reclamation, 2020).

Average annual precipitation in the area ranges from about 10 to 13 inches per year. This
precipitation falls mainly in the winter months as snow (i.e., outside the primary crop growing
season). In general, crops grown in the region require at least 20 inches of water to meet their
evapotranspiration (ET) needs in an average year. Given the low level of rainfall during the growing
season, irrigation plays a critical role in crop production in the study area. In addition to irrigators,
water in the Upper Klamath River Basin is vital to many interests and supports diverse economic,
cultural, social, and environmental values. These include values related to the agricultural economy,
endangered species, and tribal treaty rights. All these values have been affected in recent years when
the Basin has faced recurring and severe water shortages.
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The Klamath Basin has experienced prolonged drought conditions in recent years that have reduced
water allocations to the Klamath Project and left an insufficient water supply for aquatic habitats in
Upper Klamath Lake, the Klamath River, the Lower Klamath National Wildlife Refuge (NWR), and
the Tule Lake NWR. These habitats, and the fish and wildlife species they support, are valued by the
Klamath Tribes, Yurok Tribe, Karuk Ttibe, and other stakeholders in the basin.

In response to the recent history of surface water supply curtailments from the Klamath Project,
irrigators in the Klamath Basin have invested in developing groundwater wells and have increased
their pumping capacity to try to partially offset the reduced surface water supplies. However,
groundwater extraction has exceeded sustainable yield, and groundwater levels have declined in the
Basin in recent years, and many wells have gone dry. ' Increased groundwater pumping to
compensate for shortages in surface water is not sustainable in the long-term.

Ecosystem restoration and enhanced water reliability in the Klamath Basin is a federal priority. In
February 2024 the U.S. Department of the Interior reached a landmark agreement with Klamath
Basin Tribes and Klamath Project irrigators to collaborate on Klamath Basin restoration goals, one
of which is improving water and irrigation supply stability and reliability (U.S. Department of
Interior, 2024). The Department announced $72 million in new investments in ecosystem
restoration and agricultural infrastructure modernization to address resource and water management
challenges in the Klamath Basin.

KID faces several water management challenges. First, the reductions in surface water allocations
from the Klamath Project in recent years have impacted KID’s operations, resulting in a less reliable
water supply for District patrons and fallowing of an average of 14,000 acres of farmland in the last
five years. The District’s options to enhance supply are very limited due to many competing
demands and a shortage of both groundwater and surface water supplies relative to demand in the
Klamath Basin.

Second, KID has a very extensive conveyance system with two hundred miles of District-operated
canals and laterals. Water shortages are exacerbated by the district’s earthen canal system that loses
water to evaporation, seepage, and unintended operational spills. Because it is geographically situated
at the end of KID’s system, the D-system presents particularly high water management costs and
operational challenges. These can include fluctuations in available water depending on the time of
day, slowed response times to irrigators’ water demands, and inconsistent spill to District drains.
Water losses in the D-Canal and its laterals (the Project Area in the Modernization Alternative) are
estimated to be approximately 53 acre-feet (AF) per day. Seepage from the canals makes it
challenging for the District to manage and deliver water reliably.

Infrastructure in KID is also aging, resulting in high operations and maintenance (O&M) costs and
risk of failure. The Adams Pump is past its useful life and the Stukel Pump will be past its useful life
in the next five years. These pumps have a high likelihood of failure in the near future, which would
result in 12,000 acres losing access to a full supply of water.

Further, canals in the project area regularly fail (canal banks break and are blocked by debris), which
requires costly repairs and can result in flooding of adjacent land and damage to nearby property and

' The amount of groundwater extraction is different every year. Based on publicly available information and input
from local water managers, the maximum in-season groundwater production to meet irtigation demand within the
Klamath Project is estimated not to exceed 144,000 acre-feet per year. However, the U.S. Geological Survey
estimates that the average sustainable yield (i.e., the level of withdrawal that can be maintained without overdrafting
the aquifer and adversely affecting groundwater levels) is 54,000 acre-feet per year (US Geological Survey, 2016).
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infrastructure. Previous failures have flooded neighboring crops and roadways, disrupting
transportation and creating public safety hazards. The District manager estimates that the D-Canal
system averages about 10 failures per year currently, and the rate has been increasing due to
fallowing of lands (which increases the production and transport of tumbleweeds and other debris
into canals which can contribute to failures).

D.1.1.2.1 Future Conditions in KID

If left unaddressed, water supply reliability (provisioning services), flood risk (regulating services),
and maintenance and operations costs are expected to worsen in the future. The frequency and
severity of droughts in the Klamath Basin is expected to increase, leading to more frequent and
severe water shortages for the Klamath Project and KID. Earthen canals will deteriorate over time,
resulting in more frequent canal failures, which will increase the likelihood and potential severity of
flooding surrounding areas, associated property damage, and impacts to transportation. Further, as
the District infrastructure ages, additional O&M will be needed to keep the infrastructure
functioning at its current level, which will increase District O&M costs. The pumps will eventually
fail and result in interrupted water deliveries and possibly flooding of adjacent property.

Due to limited financial resources, in the Future Without Federal Investment condition the District
will face ongoing and likely increasingly frequent and costly water reliability shortages, O&M
expenses, threats to public safety, and flood damages.

D.1.1.2.2 Project Area Challenges and Opportunities

Modernizing the D-Canal infrastructure offers the opportunity to address water seepage and
management problems on the D-Canal and save water, which will increase the quantity and
reliability of water deliveries to KID patrons (thereby improving agricultural yields and income). The
Modernization Alternative will also provide efficiency benefits by reducing District O&M costs and
will reduce flood damages (by preventing future canal failures) to property, transportation, and
public safety. In terms of ecosystem services, the Modernization Alternative will enhance:

e Provisioning services (by enhancing irrigation, which in turn supports the provisioning
service of agricultural production and the economic benefit of increased agricultural
income), and

e Regulating services (enhanced control and regulation of flood/seepage water, which
provides the economic benefit of decreased flood damages).

Water supply enhancement may also support cultural services if the conserved water is used to
benefit fish and wildlife populations (in this analysis it is modeled to benefit irrigated agriculture, but
it may also benefit fish and wildlife), with associated potential benefits to cultural and recreational
values. In the absence of federal funding, the opportunity to enhance these ecosystem services and
associated values is constrained by the District's limited ability to fund the modernization of its
infrastructure.

D.1.1.3  Project Purpose and Need

To address agricultural water management challenges noted above, the District has identified that
water conservation and improving operational efficiencies through the modernization of District
conveyance systems is a high priority.
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To better manage available water under current and anticipated drought conditions and with limited
water availability in the Klamath Project, the District aims to minimize water losses through its
conveyance system to transport and deliver water more precisely, accurately, and efficiently.

Implementation of the project would contribute to the project’s objectives and the Federal
Objective and Guiding Principles as follows:

e Improve irrigation water management and irrigation water delivery to irrigators within KID’s
D-system through improved conveyance efficiencies. - Healthy and Resilient Ecosystems;
Sustainable Economic Development

e Support and maintain existing agriculture through enhanced water supply reliability and
improved water management within the District’s D-system. - Healthy and Resilient
Ecosystems; Sustainable Economic Development

e Reduce the District’s O&M involved in delivering irrigation water to KID patrons in the D-
system. - Sustainable Economic Development

The purpose of the Project is to enhance Agricultural Water Management by upgrading District
infrastructure to improve water conveyance efficiency, achieve operational efficiency benefits
(reduce District O&M costs), avoid flood damages to property due to failure of District canals, and
improve agricultural yields and agricultural income for the local agricultural community in the face
of drought and other water supply challenges. The District has identified the need to reduce District
infrastructure failures and the associated property damage, lower O&M costs, and conserve water
for Klamath Project water users and water-dependent wildlife.

D.1.1.4  Alternative Formulation & Evaluation

The formulation of alternatives followed Center on Environmental Quality regulations for
implementing the National Environmental Policy Act, as well as the requirements of the PR&Gs.
Scoping comments were also incorporated into the alternative formulation process. During the
formulation phase, each alternative was evaluated for whether it met the project purpose and need
and the PR&G requirement of achieving the Federal Objective and Guiding Principles. Each
alternative was further analyzed using four criteria: completeness, effectiveness, efficiency, and
acceptability (see discussion in Section D.5).

As summarized in Table D-26 in Appendix D.2, six action alternatives, including the Modernization
Alternative, were evaluated based on the formulation criteria. All action alternatives included lining
or piping of District canals to address water reliability. Several alternatives also include replacement
of aging district pumping plants to address high O&M costs and improve water supply reliability.
The formulated action alternatives differed in extent (i.e., the entire district or portions of the
district) and type of canal/lateral modernization (lining, gravity piping, pressurized piping).

Alternatives were removed from consideration if they did not address the purpose and need for
action, did not achieve the Federal Objective and Guiding Principles, or became unreasonable
because of cost, logistics, existing technology, or environmental reasons. Alternatives eliminated
from detailed study and the rationale for dismissing these alternatives is discussed in further detail in
Appendix D.2 and Section 5 of the EA and is summarized below.

Two alternatives were eliminated in the formulation process such that four action alternatives and
one Future Without Federal Investment (No Action) Alternative were initially considered for
detailed study. Three action alternatives were eliminated from detailed study, leaving two alternatives
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fully evaluated in the Plan-EA and in this NEE: Future Without Federal Investment (No Action)
Alternative and the Modernization Alternative.

D.1.1.4.1 Alternatives Removed During Formulation

One alternative (Lining and Piping Whole District) was not selected for further evaluation as the
scale and cost of the project was logistically infeasible for the District to implement (did not meet
the acceptability criterion) and would not address the project purpose and need cost efficiently (did
not meet the efficiency criterion). Another alternative (Line the Entire D-Main Canal and D-system
Laterals) was not selected for further evaluation as it is not as effective in reducing water loss and
would pose increased risk to public safety by making canal sides slippery and a threat to anyone who
may fall into the canal/laterals. Further, lining the canals would not address operational challenges.

D.1.1.4.2 Alternatives Eliminated from Detailed Study

One alternative (D-Main Canal and D-1 Canal Lining and Lateral Piping) was eliminated from
further evaluation because it only partially met the project purpose and need of conserving water
and improving water delivery reliability, and it had high capital costs. Another alternative (D-Main
Canal and Lateral Pressurized Piping) was deemed infeasible due to exceedingly high capital costs
($464 million). The District considered a third action alternative (D-Main Canal Gravity Piping) too
large a project for them to implement and was also deemed infeasible due to high costs, and it was
therefore eliminated from further evaluation.

D.1.1.5 Project Overview

The KID Infrastructure Modernization Project is an agricultural water conveyance efficiency
project. The Modernization Alternative would line the District's D-Canal at Adams Point; line the
D-Canal from McKoen to Paygr Road; line the D-3 canal; pipe laterals D-2, D-12, D-14, D-16, D-
16A, D-18, D-19, and D-20; and replace the District’s Adams and Stukel pumping plants.

D.1.1.6  Watershed Plan-EA Alternatives

D.1.1.6.1 Future Without Federal Investment (No Action) Alternative

Under the Future Without Federal Investment (No Action) Alternative, federal funding through PL
83-566 would not be available to implement the Project. The District would continue to operate and
maintain infrastructure consistent with past and current operations. There would be no reduction in
canal failures and associated flood damage to property and transportation would continue and
worsen over time as canals age and failures become more frequent and severe (a worsening of
regulating services). The District’s conveyance system would continue to have seepage losses,
leaving less water in the Klamath Project to support irrigation and food production (provisioning
services) and fish and wildlife habitat (cultural services).

Under the Future Without Federal Investment (No Action) Alternative, the District would continue
to replace aging infrastructure as needed and as available funding allows. Replacing Adams and
Stukel pumps is expected to occur in Year 5, which will provide cost savings and water
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conservation benefits compared to current conditions. > While the pumps would be replaced, no
canal infrastructure would be replaced, such that in the Future Without Federal Investment (No
Action) Alternative, modernization of the District’s system would not occur and the purpose and
need of the Project would not be met.

D.1.1.6.2 Modernization Alternative

The Modernization Alternative is KID’s desired alternative. Under this alternative, federal funding
through PL 83-566 would be available. The District would perform the following actions:

e Line: D-Canal at Adams Point, D-Canal from McKoen to Paygr Road, and D-3 canal;
e Pipe: laterals D-2, D-12, D-14, D-16, D-16A, D-18, D-19, and D-20; and
e Replace the Adams and Stukel pumping plants.

Although the exact timeline of Project construction is uncertain, this analysis models the start of
Project construction (Year 0) in 2025.

D.1.1.7  Analysis Parameters

All economic values are presented in 2025 dollars rounded to the nearest $1,000. Unless otherwise
noted, all NEE values are presented in average annual values (following the approach described in
the NRCS Water Resources Handbook for Economics) using the 3.25-percent federal discount rate
for federal water projects for fiscal year 2026, (US Bureau of Reclamation, 2023). Under this
method, all costs and benefits are evaluated at the 2025 price level. Future benefits and costs are
discounted to a present value using the 3.25-percent federal discount rate.” Finally, each present

value is amortized to average annual values over the evaluation period using the 3.25-percent rate. *

D.1.1.7.1 Funding

In the Future Without Federal Investment (No Action) Alternative, the District would continue
operations, maintenance, and replacement (OM&R) of current infrastructure.

Under the Modernization Alternative, PL 83-566 funding would be awarded. PL 83-566 funds
would cover $17,193,000 (75 percent) of the total project installation/construction cost, and the
remaining $5,614,000 (25 percent) would be funded by KID (through their own funds or other
outside funding sources).

2 Note that the replacement of Adams and Stukel pumps also occurs in the modernization Alternative, but would

occur earlier (Year 0 vs. Year 5), with more immediate operations and maintenance cost savings and water
conservation benefits.

3 As directed in DM 9500-13 (Section 9a and 9£(5)), the National Resource Economics Handbook (Part 611 Water
Resources Handbook for Economics, Section 611.0103), the Principles and Guidelines (Sections 1.4.11, 1.7.1(h),
2.1.3,2.4.11, 2.4.14, and 8), and in Chapter 111 of the Principles, Guidelines, and Recommendations (Section v).

4 As directed in DM 9500-13 (Section 9a and 9£(5)), the National Resource Economics Handbook (Part 611 Water
Resources Handbook for Economics, Section 611.0103), the Principles and Guidelines (1.7.1(h), 2.1.3, and 2.4.14),
and in Chapter IIT of the Principles, Guidelines, and Recommendations (Section v).
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D.1.1.7.2 Evaluation Unit

The Modernization Alternative has 13 project groups which are the evaluation units for this analysis.
Each of the project actions noted above under Section D.1.6.2 is an evaluation unit. Specifically, the
project groups are:

1. PG1 Line D-Canal AP: Line the D-Canal at Adams Point with liner
2. PG2 Line D-Canal M2P: Line the D-Canal from McKoen to Paygr Road with a liner
3. PG3 Pipe D-2: Pipe lateral D-2

4. PG4 Line D-3: Line lateral D-3 with a liner

5. PG5 Pipe D-12: Pipe lateral D-12

6. PGO Pipe D-14: Pipe lateral D-14

7. PGT7 Pipe D-16: Pipe lateral D-16

8. PGB8 Pipe D-16A: Pipe lateral D-16A

9. PGY Pipe D-18: Pipe lateral D-18

10. PG10 Pipe D-19: Pipe lateral D-19

11. PG11 Pipe D-20: Pipe lateral D-20

12. PG12 Adams Pump: Replace the Adams pump

13. PG13 Stukel Pump: Replace the Stukel pump.

An important note for the incremental analysis is that the costs for constructing any given project
group would not change if it were the only project group to be constructed.

D.1.1.7.3 Implementation Timeline

Under the Modernization Alternative, District staff predict that, if PL. 83-566 funds are made
available, construction of the 13 project groups would likely be completed over approximately four
years, with some overlap in construction timing between project groups. For each project group, this
analysis assumes that full benefits would be realized the year after construction is completed (e.g.,
for PG1 Line Adams Point, which would be constructed in Year 1, full benefits would be realized in
Year 2). This information is summarized in Table D-1 below.
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Table D-1. Construction Timeline and Project Life for the Modernization Alternative,
Klamath River Watershed, Oregon.

Works of Improvement Construction | Construction Project Life Project Life
Start Year End Year Start Year End Year
PG1 Line D-Canal AP 1 1 2 101
PG2 Line D-Canal M2P 1 1 2 101
PG3 Pipe D-2 2 2 3 102
PG4 Line D-3 2 2 3 102
PG5 Pipe D-12 2 2 3 102
PGO6 Pipe D-14 3 3 4 103
PG7 Pipe D-16 2 2 3 102
PGS Pipe D-16A 2 2 3 102
PGY Pipe D-18 3 3 4 103
PG10 Pipe D-19 3 3 4 103
PG11 Pipe D-20 3 3 4 103
PG12 Adams Pump 0 0 1 100
PG13 Stukel Pump 0 0 1 100

Prepared May 2026

D.1.1.7.4 Analysis Period

The analysis period is defined as the implementation period plus the period of time over which any
alternative would have meaningful beneficial or adverse effects (up to a maximum of 100 years). The
analysis period for this NEE is 104 years, which includes four years of project
construction/installation and 100 yeats of project life, based on the expected life of the pipe (during
which time it is expected to bring significant project benefits). Accordingly, the study period extends
from Year O (construction start) to Year 103 (last year of potential useful life for the project).

D.1.2  Future Without Federal Investment Alternative

This section describes conditions under the Future Without Federal Investment (No Action)
Alternative and the associated costs and benefits of these conditions. Conditions under the Future
Without Federal Investment (No Action) Alternative include O&M activities and costs, agricultural
damages from inadequate water supply, and flood damages from seepage and canal failures.

D.1.2.1 OM&R

Under the Future Without Federal Investment (No Action) alternative, current standard OM&R
activities are performed, including replacement of existing infrastructure such as the Adams and

Stukel pumps. This section describes the OM&R actions, some of which also happen under the

Modernization Alternative (e.g., pump replacement).

The District expects that, in the absence of PL 83-560, these plants under the Future Without
Federal Investment (No Action) Alternative are expected to be replaced in Year 5. After
replacement, the O&M costs are expected to be lower than current costs. Other OM&R costs to
maintain and operate infrastructure in the Project area that will continue under the Future Without
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Federal Funding (No Action) Alternative, including costs to repair canal failures, perform routine
canal maintenance, and replace headgates. These costs are described in this section.

Regarding canal failure, the District estimates that, on average for most project groups, each failure
costs approximately $26,000 to repair (including labor, materials, and equipment).” However, for the
D-16A, each failure costs roughly $4,600 in repair costs.® Failures in the PG1 D-Canal AP area cost
roughly $81,400 per year and failures in the PG2 D-Canal M2P area cost around $120,700 per year.”
The breakdown of average failures by project group and the associated average annual costs are
shown below in Table D-2.

Table D-2. Costs to Repair Canal Failures under the Future Without Federal Investment
Alternative, Klamath River Watershed, Oregon, 2025 dollars'

Canal Repair Average Average Annual
Costs per Incidents per Cost of Canal | Annualized Canal
Project Group Incident Year Repairs Failure Damage?
PG1 Line D-Canal AP N/A N/A $81,100 $79,000
PG2 Line D-Canal M2P $26,100 1.0 $120,700 $117,000
PG3 Pipe D-2 $26,100 0.3 $7,800 $7,000
PG4 Line D-3 $26,100 2.5 $65,300 $61,000
PG5 Pipe D-12 $26,100 0.05 $1,300 $1,000
PGO6 Pipe D-14 N/A N/A N/A $0
PG7 Pipe D-16 $26,100 3.5 $91,400 $86,000
PG8 Pipe D-16A $4,600 3.2 $14,700 $14,000
PGY Pipe D-18 $26,100 0.3 $7,800 $7,000
PG10 Pipe D-19 $26,100 1.5 $39,200 $36,000
PG11 Pipe D-20 $26,100 1.0 $26,100 $24,000
PG12 Adams Pump N/A N/A N/A $0
PG13 Stukel Pump N/A N/A N/A $0
Total N/A N/A $455,700 $432,000
Note: Totals may not sum due to rounding. Prepared May 2026

1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.
2/ Piping is not completed immediately, and due to discounting of future costs and benefits, the annualized cost is less
than the sum of average annual costs of canal repairs and property damage.

Further, the D-12 headgate will need to be replaced regularly over the period of analysis under the
Future Without Federal Investment (No Action) Alternative. The headgate has a useful life of 10
years and was recently replaced and would need to be replaced again around Year 8. The cost to

5 The District’s original repair estimate was $25,000 per failure in 2023 dollars (Souza, 2023). We adjusted this value to
2025 dollars using the BOR O&M Cost Index (Bureau of Reclamation, 2025)

6 This includes the cost of one excavator ($215.34/hour), one to three dump trucks (we assume two trucks at
$122.94/truck/hout), one backhoe ($110.03/hout), and two pickup trucks ($18.71/truck/hour). Each piece of
equipment also incurs a labor cost of $36.63/hout. Each failure event requites three to eight hours of repair, which
we model at an average of 5.5 hours (Souza, 2023). We adopt the equipment costs used by the Federal Emergency
Management Agency’s Schedule of Equipment Rates (Federal Emergency Management Agency, 2023).

7 These estimates are based on KID’s O&M expenditures on the D-Canal from 2023 to 2025. Costs were adjusted to
2025 dollars using the BOR O&M Cost Index (Bureau of Reclamation, 2025).
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replace the headgate is roughly $23,900.° Accordingly, this analysis models a cost of $23,900 every
10 years throughout the period of analysis beginning in Year 8 under the Future Without Federal
Investment (No Action) Alternative. When discounted and annualized, the cost of replacing the
headgate throughout the period of analysis is $2,000.

Replacing the Adams and Stukel pumping plants in Year 5 would cost roughly $688,000 and
$582,000, respectively.” The replacement plants are expected to have useful lives of approximately
50 years, so this analysis models costs of $688,000 and $582,000 (for Adams and Stukel, respectively)
every 50 years after their initial installation. " When discounted and annualized, the costs of
replacement for Adams plant are approximately $24,000 and for the Stukel plant are $20,000.

The Adams and Stukel plants cost the District an average of roughly $7,300 and $10,400 per year
(respectively) in maintenance costs.'' After replacement, the annual pump maintenance costs would
total about $780 per pumping plant for the first five years and would double every two years
afterwards until they reach a maximum cost of $5,200 per year. ' Following the District’s guidance,
we model pump maintenance costs of $780 per year in the first five years after replacement,
doubling every other year until they reach a maximum of $5,200 per year.

New pumps would reduce electricity usage by an estimated 10 to 15 percent (Adams, 2023). Based
on power bill records from May 2017 to May 2019, the annual average power use for Adams and
Stukel plants is 30,364 kWh and 32,552 kWh, respectively (Adams, 2023). Assuming average energy
savings of 12.5 percent, the annual energy use after replacement would be approximately 26,568
kWh and 28,483 kWh, respectively. The Adams and Stukel plants fall under the Pacific Power
Schedule 41 rate, which charges a rate of $§0.12028 per kWh (Pacific Power, 2026). At this rate,
replacing the plants would cause annual power costs to fall from roughly $3,700 to $3,200 for
Adams and from $3,900 to $3,400 for Stukel. The annualized O&M cost (including maintenance and
power) is around $7,000 for Adams and $8,000 for Stukel (for a total of $15,000 for both plants; see
Table D-3 below).

Currently, and forecast under Future Without Federal Investment (No Action) Alternative, the
annual costs of canal maintenance for the District are approximately $23,400 for each canal (project
group) in the Project area.”” These ate summarized in Table D-3 below.

8 We adjusted the District’s original estimate ($23,000 in 2023 dollars) to 2025 dollars using the Engineering-News
Record Construction Cost Index (Souza, 2023; Engineering News-Record, 2026).

This District’s estimated cost of replacing the pumps (in 2023 dollars) was $650,000 and $550,000 for Adams and
Stukel pumping plants, respectively (Souza, 2023). We adjusted these estimates to 2025 dollars using the BOR
Pumping Plant Cost Index (Bureau of Reclamation, 2026). In addition to a less expensive pump to replace Stukel, the
costs are lower than the installation cost under the Modernization Alternative because they do not include costs
associated with P.L. 83-566 projects such as engineering, contingency, project administration, technical assistance,
and permitting.

10 Following the methodology illustrated in Example 1-1, Section 611.0103(b), Part 611 - Water Resources Handbook
for Economics, National Resource Economics Handbook, replacement costs are based on current installation costs
and are expressed in current, 2023 dollars, and then discounted and amortized.

11 We adjusted the District’s original cost estimates ($7,000 and $10,000 in 2023 dollars) to 2025 dollars using the BOR
O&M Cost Index (Bureau of Reclamation, 2025).

12 We adjusted the District’s original cost estimates ($750 and $5,000 in 2023 dollars) to 2025 dollars using the BOR
O&M Cost Index (Bureau of Reclamation, 2025).

13 We adjusted the District’s original cost estimates ($22,462 in 2023 dollars) to 2025 dollars using the BOR O&M Cost
Index (Bureau of Reclamation, 2025).
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The total OM&R costs under the Future Without Federal Investment (No Action) Alternative
(including routine canal maintenance, headgate and pump replacement costs, canal failure costs, and
pump O&M) are $661,000, as summarized in the table below.

Table D-3. Total OM&R Costs under the Future Without Federal Investment Alternative,
Klamath Watershed, Oregon, 2025 dollars’

Annualized
Pump and

Routine Canal Headgate Annualized Annualized Total

Maintenance | Replacement | Pump OM&R | Canal Failure Annualized
Project Group Costs Costs Costs Costs OM&R Costs
PG1 Line D-
Canal AP N/A $0 $79,000 $79,000
PG2 Line D-
Canal M2P N/A $0 $117,000 $117,000
PG3 Pipe D-2 $23,400 $0 $7,000 $28,000
PG4 Line D-3 $23,400 $0 $61,000 $82,000
PG5 Pipe D-12 $23,400 $2,000 $0 $1,000 $24,000
PGO6 Pipe D-14 $23,400 $0 $0 $21,000
PG7 Pipe D-16 $23,400 $0 $86,000 $107,000
PGS Pipe D- $0 $0 $14,000 $14,000
16A
PGY Pipe D-18 $23,400 $0 $7,000 $28,000
PG10 Pipe D-19 $23,400 $0 $36,000 $57,000
PG11 Pipe D-20 $23,400 $0 $24,000 $45,000
PG12 Adams N/A $24,000 $7,000 %0 $31,000
Pump
PG13 Stukel N/A $20,000 $8,000 $0 $28,000
Pump
Total $187,200 $46,000 $15,000 $432,000 $661,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars

D.1.2.2

Inadequate Water Supply and Agricultural Damages

Prepared May 2026

Currently, KID faces water supply shortages and associated agricultural damages due to reduced
agricultural production. Inadequate water supply in KID results in fallowing of cropland, less
agricultural production, and less agricultural net income. An analysis of cultivated acres and water
deliveries in the Klamath Basin from 2011 to 2019 (see Figure D-1) indicates that growers facing
water shortages first fallow their acres of grains and pasture; and conversely, when there is more

water, growers convert fallow land into grain and pasture acres (see Figure D-1 below). The costs of
inadequate water supplies under the FWOFI (No Action) Alternative are therefore estimated as the
reduction in net returns (profit) from fallowing lands compared to cultivating irrigated grain.

Historical runoff in the Klamath River Basin is highly variable (US Bureau of Reclamation, Klamath
River Basin Study Technical Working Group, 2016). In addition to this natural variability in
hydrology, federal management affects water supplies to the Klamath Project area. Reclamation’s
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foremost operational priority has been to provide, produce, or maintain certain lake levels and river
flows to meet requirements under the Endangered Species Act and consistent with tribal trust
obligations. Only after ESA and requirements have been met has Reclamation made water available
for irrigation to districts and other contractors of the Klamath Project or for wildlife purposes to the
National Wildlife Refuges (US Bureau of Reclamation, 2016). This natural variability, coupled with
federal management of water supplies to protect endangered species in the basin and meet tribal
trust obligations, has caused Project water supplies to be dramatically curtailed numerous times in
recent years, including most recently a 100 percent curtailment (i.e., no authorized water deliveries
from the Klamath Project) in 2021.

Figure D-1. Cropped Acres and Water Deliveries in the Klamath Basin
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Source: (U.S. Bureau of Reclamation, 2020)

To model the difference in net returns between fallow and irrigated wheat, this analysis uses a crop
budget approach, which estimates the costs and revenues from production on a typical farm in the
study area. This method is described in detail in Section D.6.1. The results of the crop budget
approach indicate that fallowing incurs variable costs of around $91 per acre, while irrigated wheat
generates revenues of roughly $178 per acre above operating costs. Consequently, moving from
fallow to irrigated wheat increases net returns by roughly $270 per acre (§91 in avoided variable
costs of fallowing plus $178 in net revenues from wheat). Since wheat consumes just over 1.8 AF of
water per acre per year (U.S. Bureau of Reclamation, 2015), the additional water generates estimated
net returns $146 per AFY. This is the cost per AFY of inadequate water supply. The amount of
water supply shortages and associated agricultural damages in KID and other Klamath Project
districts varies by water year.
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This value may be conservative given data from the 2024 Klamath Project No-Irrigation Program, in
which the Klamath Project Drought Response Agency provides payments to local farmers in the
Klamath Project who agree to not irrigate acreage during the entire irrigation season from March 1
through October 1 (Klamath Water Users Association, 2024). The Program expects to offer
payments for 2024 up to $450 per acre to landowners for not irrigating during this irrigation season;
assuming 2.5 to 3 AF per acre, this equates to $150 to $180 per AFY. Further, because wheat is a
relatively low-value crop, modeling value of water in terms of the loss of wheat likely underestimates
the value of water. The Klamath Basin grows higher value crops such as onions, hay, and potatoes.
If these crops are affected by water shortages, the economic value of additional water would likely
be higher than the value modeled in this analysis.

Agricultural water shortages would be exacerbated in the future if Adams and Stuckel pumps were
to fail if they were not replaced. Both pumps are either at or beyond their useful lives. By replacing
these pumps in the Future Without Federal Investment Alternative, water delivery is maintained on
12,000 acres of agricultural land.

Specifically, Adams pump provides irrigation water for 2,600 acres on the D-1 subsystem
(Rasmussen, 2025). Stukel pump provides roughly 40 percent of the water for 23,500 acres
supported by the D-Canal, or the equivalent of roughly 9,400 acres (Rasmussen, 2025; Souza, 2023).
Following the estimates described above, the additional net revenues from irrigated wheat due to
access to water (versus fallowing) are roughly $270 per acre. At this rate, Adams pump supports
total net revenues of around $698,000 per year (2,600 acres times $270 per acre); Stukel (supporting
9,400 acres) supports roughly $2,524,000 in annual net revenues. In total, water deliveries by the two
pumps support approximately $3.22 million per year.

This is likely a conservative estimate as the water delivered from these pumps likely also supports
higher value crop production such as potatoes and onions. In summary, under the Future Without
Federal Investment (No Action) Alternative, the District would continue to maintain and operate
the aging Adams and Stukel pumps until they must be replaced due to failure or extremely costly
repair, which is projected to occur in Year 5. The replacements would maintain the current level of
agricultural production (and avoid agricultural damages compared to failure that would otherwise be
expected to occur under current conditions with the existing pumps) estimated to have a net
economic value of at least $3.22 million per year, or $2.82 million in average annual value after
discounting.

Additionally, replacing the Adams and Stukel pumping plants (under both alternatives) would allow
KID to conserve water by avoiding uncontrolled spills and increasing usable return flows. In an
average year, the District expects that a new Adams pumping plant would reduce by 80 percent the
1,783 acre-feet per year (AFY) in uncontrolled spills currently experienced in the D-1 canal
(reduction of 1,427 AFY), and that a new Stukel pumping plant would avoid 75 percent of 733 AFY
in uncontrolled spills (550 AFY) compared to current conditions (Souza, 2023). Furthermore, the
new pumping plants would allow roughly 1,200 AFY of additional return flows to be used in the
District compared to current conditions, with about 70 percent of water pumped by Stukel (840
AFY) and the remaining 30 percent by Adams (360 AFY). In total, replacing Adams plant is
expected to save roughly 1,787 AFY (360 AFY plus 1,427 AFY) and replacing Stukel plant is
expected to save around 1,390 AFY (550 AFY plus 840 AFY).

As described above, additional water to agriculture would generate additional net revenues of around
$146 per AF starting in Year 5 when the pumps are expected to be replaced under the FWOFI (No
Action) Alternative. At this value, replacing Adams pump would provide additional net revenues of
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$262,000 per year above current conditions and Stukel would generate $204,000. When discounted
to account for the fact that benefits do not start until Year 5, the annualized value of conserved
water from the two pumps would be approximately $393,000. Table D-4 summarizes the value of
conserved water as well as the value of preserving agricultural production on the 12,000 acres of
land served by Adams and Stukel pumps ($2.82 million). Replacing these pumps in the FWOFI
Alternative sustains agricultural production value of $3,212,000; this the annualized average annual
avoided agricultural damages of the FWOFI Alternative compared to current conditions.

Table D-4. Agricultural Damage Reduction Benefits from Increased Agricultural
Production Value under the Future Without Federal Investment Alternative, Klamath River
Watershed, Oregon, 2025 dollars'

Annualized Value Annualized

of Avoided Pump | Agricultural Damage
Conserved |Annualized Value Failure of the Reduction Benefits
Water of Conserved FWOFI of the FWOFI

Project Area (AF /year) Water? Alternative Alternative
PG1 Line D-Canal AP 0 $0 $0 $0
PG2 Line D-Canal M2P 0 $0 $0 $0
PG3 Pipe D-2 0 $0 $0 $0
PG4 Line D-3 0 $0 $0 $0
PG5 Pipe D-12 0 $0 $0 $0
PGO6 Pipe D-14 0 $0 $0 $0
PG7 Pipe D-16 0 $0 $0 $0
PGS Pipe D-16A 0 $0 $0 $0
PGY Pipe D-18 0 $0 $0 $0
PG10 Pipe D-19 0 $0 $0 $0
PG11 Pipe D-20 0 $0 $0 $0
PG12 Adams Pump 1,787 $221,000 $611,000 $832,000
PG13 Stukel Pump 1,390 $172,000 $2,208,000 $2,380,000
Total 3,176 $393,000 $2,819,000 $3,212,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.
2/ The undiscounted values are $262,000 for Adams and $204,000 for Stukel.

D.1.2.3

Flood Damage Costs

Prepared May 2026

Canals fail in the project area on a regular basis, with some project groups failing multiple times per
year. These canal failures (plugs or bank collapse) can cause flood damage to the surrounding
property, including agricultural lands, residences, and other structures. KID has identified two canals
in the Project area that pose particular flood risks: D-2 and D-12. A 2024 site study by the
engineering firm SHN found that “there is a significant risk to structures and other infrastructure at
both the D-2 and D-12 canals in case of a breach” (SHN, 2024).
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In D-2, the canal is at risk of being obstructed and failing at a railroad crossing, which could cause
flooding of an adjacent property with a 3,896-square-foot (sqft) house. " The condition of the canal
banks, as well as other factors, contribute to the danger of flooding at this site. The D-2 canal has
failed multiple times in the past five years and required emergency repairs in 2019, 2020, and 2023.
One previous incident caused flooding at the neighboring house of 3 to 4 inches (SHN, 2024). Large
amounts of vegetation along the banks of the canal have the potential to plug the canal at the
railroad crossing and cause overtopping. The recent increase in fallow land has created more
tumbleweeds in the area, which, along with other debris and trash, are carried by the area’s strong
winds and are more frequently ending up in the canals where they contribute to plugging. In 2020, a
windstorm brought debris into the canals, causing several blockages, and requiring emergency repair
by the District. Because of these factors, the District estimates that there is a 50-percent chance in
the next five years that a failure or plug of the canal will cause the adjacent property to flood up to
one foot of water (Souza, 2023). While typically flood damages are estimated based on recurrence
intervals of hydrologic events (100 year-storm, 50-year storm, etc.), in this case, the flooding would
result from infrastructure failure, so the analysis does not include probabilities of different storm
events. Further, quantitative modeling of the risk of canal infrastructure failure was not available.

To estimate the potential damage to the residence, we use data from the Federal Emergency
Management Agency’s (FEMA) Hazus 6.0 model and the U.S. Army Corps of Engineers’
Hydrologic Engineering Center’s Flood Impact Analysis (HEC-FIA), which are both software tools
used to estimate flood damages. HEC-FIA uses a depth-damage relationship to estimate the portion
of the total replacement cost of the structure that will incur damages at specific flood depths (for
example, 1 foot of flooding would cause damages equal to 5 percent of the total replacement cost of
a structure, 2 feet of flooding would cause damages equal to 20 percent of the total replacement cost
of a structure, etc.). We adopt total replacement costs from the Hazus model and apply the depth-
damage relationships from the HEC-FIA software to estimate the potential flood damages.

According to Hazus, the total replacement cost of a house (two-story with no basement) is
approximately $142 per sqft (Federal Emergency Management Agency, 2022). " Given the size of
the structure (cited above), the total replacement value would be roughly $552,000. The HEC-FIA
models depth-damage relationships indicate that flooding of less than 1 foot would cause damages
equal to 5 percent of replacement cost to the house (US Army Corps of Engineers, 2022). At these
rates and the estimated total replacement costs, flooding under 1 foot would cause approximately
$27,600 in damage to the house.

Given the District’s estimated probability of flooding occurring (approximately a 50-percent chance
in the next five years, or roughly 10 percent annually), '° the annual avoided damages to the house
would be roughly $2,763, rounded to approximately $3,000 under the Future Without Federal
Investment (No Action) Alternative. There is an unknown level of uncertainty in these damage

14 The size of the house was obtained from Zillow (Zillow.com, 2024).

15 The original values in 2022 dollars were adjusted for inflation to 2025 dollars using the Engineering News-Record
construction cost index (Engineering News-Record, 2026). We used the Specific Occupancy category “RES1” costs
for an average, two-story residence with no basement. There is uncertainty regarding the accuracy of the HAZUS
estimates. The HAZUS estimates were generated using data from buildings and flood conditions that may differ
from the structures and conditions in the study area. This could lead to bias in the estimates used in this analysis.

16 Assuming the probability of flooding over the next 5 years is exactly 50%, then the exact annual probability of
flooding would be 12.94 percent. However, since that this is an approximate estimate of probability over the next
five years, we use the rough estimate of 10 percent to be conservative and to reflect that this is an approximate
estimate of the odds of flooding.
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estimates given that it is not known when another infrastructure failure event will occur, nor what
the severity of the associated flooding will be. The estimate is based on recent history and assumes
similar failure in the future as has been experienced in the recent past. There has been a canal failure
at this location within the last five years, and that failure is expected to be increasing due to land
fallowing; as such, it is likely that the annual average failure rate may be higher than estimated here,
in which case the annualized average damages in the future would be higher. However, it is also
feasible that the estimated damages used in this analysis are too high if the canal does not fail in the
next five years.

Another project group with a relatively high flood damage risk in the Project area is the D-12 canal,
which runs adjacent to a residential property and the Lost River High School. This section of the D-
12 canal also runs immediately adjacent to Highway 50, which increases the frequency of
interference with the canal and contributes to the risk of flooding. In recent years there have been at
least five incidents involving vehicles, debris, or cargo that have impacted the canal. In one recent
incident, a truckload of potatoes overturned at Adams Point Road and dumped into the canal. There
was no water in the canal at the time, but if there had been, the culvert would have been plugged
and the water would have overtopped the canal banks, potentially flooding parts of the Lost River
High School property. The SHN site study found that both the nearby residence and the high
school’s track and field were at flood risk under a D-12 failure.

The District estimates that there is a 50-percent chance that in the next 10 years there will be an
incident on the D-12 that causes flooding to the residence and the high school property (Souza,
2023). Using the same approach described above, we apply a replacement value of $142 per sqft to
the 1,854-sqft house ' to derive a total replacement value of approximately $263,000. At a depth-
damage relationship of 5 percent for flooding under 1 foot, the potential damage to the house would
be roughly $13,000. We do not model damages to the high school property since it is uncertain how
flooding might impact the track and field. Given the District’s estimated probability of such a flood
event occurring (a 50-percent chance in the next 10 years, or an annual average of roughly 7
percent), '* the annual expected damage to the house is approximately $657, rounded to
approximately $1,000.

As noted above, there is an unknown level of uncertainty in this damage estimate given that it is not
known when another overtopping or canal failure event will occur, nor what the severity of the
associated flooding will be. The estimate is based on recent history and assumes similar failure in the
future as has been experienced in the recent past. Actual future damages under the Future Without
Federal Investment (No Action) Alternative may be higher or lower than this estimate.

Table D-5 below summarizes the costs of flood damage under the Future Without Federal
Investment (No Action) Alternative. While other canals in the District experience failures, some of
which could damage nearby property (structures or crops), we focus on these two project groups
because discussions with the District indicate that these are the most likely to experience flood
damages in the Project area.

17 The size of the house was obtained from Zillow (Zillow.com, 2024).
18 While the probability would be slightly higher if properly calculated, we use the rough probability in order to be
conservative and reflect the uncertainty in the estimated odds of flooding,.
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Table D-5. Annualized Average Flood Costs under the Future Without Federal Investment
Alternative, Klamath River Watershed, Oregon, 2025 dollars'

Project Group Annualized Annual Property Damage?
PG1 Line D-Canal AP N/A
PG2 Line D-Canal M2P N/A
PG3 Pipe D-2 $3,000
PG4 Line D-3 N/A
PG5 Pipe D-12 $1,000
PG6 Pipe D-14 N/A
PG7 Pipe D-16 N/A
PGS Pipe D-16A N/A
PG Pipe D-18 N/A
PG10 Pipe D-19 N/A
PG11 Pipe D-20 N/A
PG12 Adams Pump N/A
PG13 Stukel Pump N/A
Total $4,000
Note: Totals may not sum due to rounding. Prepared May 2026

1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.
2/ Piping is not completed immediately, and due to discounting of future costs and benefits, the annualized cost is less
than the sum of average annual costs of canal repairs and property damage.

Currently, D-Canal at Adams Point leaks regularly and spills water onto Highway 50. While data on
the extent of damage and disruption caused by this flooding are not available, the District notes that
the flooding disrupts traffic and creates a significant public safety hazard for vehicles traveling
through this section of highway.

D.1.3 Modernization Alternative

This section describes the costs and benefits of the Modernization Alternative.

D.1.3.1 Costs of the Modernization Alternative

Costs of the Modernization Alternative include implementation costs, which consist of installation
and OM&R costs. There are no expected other direct costs.

D.1.3.1.1 Project Installation Costs

Project installation costs include mobilization and staging of construction or installation equipment,
delivery of construction materials to project areas, dewatering (where necessary),
installation/construction of equipment, excavation (where necessaty), replacing a bridge crossing,
compaction of backfill that is native material, restoration and reseeding of the disturbed areas, and
any costs associated with obtaining easements or land acquisitions. There are no expected
installation costs associated with cultural mitigation.

'The total cost of installation/construction of the Modernization Alternative is estimated at
$22,807,000 (see Section 8.9 in the Watershed Plan-Environment Assessment). This includes the
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costs of construction, '’ contractor markup (estimated at 14 percent of construction costs),
contingency costs (estimated at 30 percent of the subtotal of other cost components), permitting
(estimated at 1.3 percent of construction costs), and engineering (estimated at 15 percent of the
subtotal of other cost components).

The total costs also include project administration costs for KID and NRCS (7 percent of the
subtotal of previously mentioned cost components), and technical assistance from NRCS (estimated
at 8 percent of the subtotal of previously mentioned cost components). The costs of project
installation are provided in Table D-6 and Table D-7 below (which correspond to NWPM 506.11
Economic Table 1 and NWPM 506.12 Economic Table 2, respectively).

19 Construction costs include the cost of a bridge replacement in Project Group 2.
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Table D-6. Estimated Installation Cost, Klamath River Watershed, Oregon, 2025 dollars'

Works of Federal Non- PL566 PL566 Non- 1?1:232 Furgltshli;on- Other
Improvement Unit land Ffderal Total | Federal le;nd Federal lazlnd PL566 Total Federal Federal Funds Total

and NRCS NRCS T Tand Total
i(lfl Line D-Canal Miles 0.00 0.93 0.93 $0|  $1,236,000|  $1,236,000 $0|  $389,000|  $389,000|  $1,625,000
i&% Line D-Canal Miles 0.00 0.89 0.89 $0|  $1,557,000|  $1,557,000 $0|  $601,000|  $601,000|  $2,158,000
PG3 Pipe D-2 Miles 0.30 0.22 0.52 $320,000 $236,000]  $556,000|  $99,000 $73,000|  $172,000 $728,000
PG4 Line D-3 Miles 0.00 1.10 1.10 $0 $543,000|  $543,000 $0|  $188,000|  $188,000 $731,000
PG5 Pipe D-12 Miles 0.00 2.59 2.59 $0|  $2,303,000|  $2,303,000 $0|  $746,000|  $746,000|  $3,049,000
PG6 Pipe D-14 Miles 0.00 0.72 0.72 $0 $756,000]  $756,000 $0|  $237,000|  $237,000 $993,000
PG7 Pipe D-16 Miles 0.00 2.44 2.44 $0|  $2,581,000|  $2,581,000 $0|  $838,000|  $838,000|  $3,419,000
PG8 Pipe D-16A Miles 0.00 1.21 1.21 $0|  $1,277,000|  $1,277,000 $0|  $408,000|  $408,000|  $1,685,000
PG9 Pipe D-18 Miles 0.00 1.32 1.32 $0|  $1,463,000|  $1,463,000 $0|  $468,000|  $468,000|  $1,931,000
PG10 Pipe D-19 Miles 0.00 1.58 1.58 $0|  $1,768,000|  $1,768,000 $0|  $568,000|  $568,000|  $2,336,000
PG11 Pipe D-20 Miles 0.00 1.31 1.31 $0|  $1,481,000|  $1,481,000 $0|  $473,000|  $473,000|  $1,954,000
PG12 Adams Pump | Acres 0.00 0.30 0.30 $0 $836,000|  $836,000 $0|  $263,000|  $263,000|  $1,099,000
PG13 Stukel Pump | Actes 0.00 0.58 0.58 $0 $836,000)  $836,000 $0|  $263,000|  $263,000|  $1,099,000
Total project N/A| N/A| N/A| N/A $320,000| $16,873,000| $17,193,000| $99,000| $5,515,000| $5,614,000| $22,807,000

1/ Price base: 2025 dollars
2/ Federal agency responsible for assisting in installation of works of improvement

Prepared May 2026
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Table D-7. Estimated Cost Distribution-Water Resource Project Measures, Klamath River Watershed, Oregon, 2025 dollars'

PL 83-566 Other Funds

Works of Improvement CPL 83-5§6 PL.83-5§6 Proje.ct Total Public | Other Fur.lds Othe:r Fur.lds Proje'ct Total Other Total
onstruction | Engineering Admin Law 566 | Construction | Engineering Admin

Subtotal 2 Subtotal 3
PG1 Line D-Canal AP $999,000 $47,000 $190,000|  $1,236,000 $333,000 $16,000 $40,000 $389,000 $1,625,000
PG2 Line D-Canal M2P $1,273,000 $60,000 $224,000|  $1,557,000 $425,000 $20,000 $156,000 $601,000 $2,158,000
PG3 Pipe D-2 $443,000 $21,000 $92,000 $556,000 $147,000 $7,000 $18,000 $172,000 $728,000
PG4 Line D-3 $432,000 $21,000 $90,000 $543,000 $144,000 $7,000 $37,000 $188,000 $731,000
PG5 Pipe D-12 $1,908,000 $91,000 $304,000|  $2,303,000 $636,000 $30,000 $80,000 $746,000 $3,049,000
PGO6 Pipe D-14 $606,000 $29,000 $121,000 $756,000 $202,000 $10,000 $25,000 $237,000 $993,000
PG7 Pipe D-16 $2,144,000 $102,000 $335,000|  $2,581,000 $714,000 $34,000 590,000 $838,000 $3,419,000
PGS Pipe D-16A $1,034,000 $49,000 $194,000  $1,277,000 $345,000 $16,000 $47,000 $408,000 $1,685,000
PGY Pipe D-18 $1,192,000 $57,000 $214,000|  $1,463,000 $398,000 $19,000 $51,000 $468,000 $1,931,000
PG10 Pipe D-19 $1,452,000 $69,000 $247,000|  $1,768,000 $484,000 $23,000 $61,000 $568,000 $2,336,000
PG11 Pipe D-20 $1,208,000 $57,000 $216,000|  $1,481,000 $403,000 $19,000 $51,000 $473,000 $1,954,000
PG12 Adams Pump $671,000 $32,000 $133,000 $836,000 $224,000 $11,000 $28,000 $263,000 $1,099,000
PG13 Stukel Pump $671,000 $32,000 $133,000 $836,000 $224,000 $11,000 $28,000 $263,000 $1,099,000
Total project $14,033,000 $667,000 $2,493,000| $17,193,000 $4,679,000 $223,000 $712,000 $5,614,000 $22,807,000

1/ Price base: 2025 dollars.

2/ Includes $1,046,000 in project administration costs and $1,447,000 in technical assistance costs.
3/ Includes $419,000 in project administration costs and $293,000 in permitting costs.

Prepared May 2026
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D.1.3.1.2 Operations, Maintenance, and Replacement (OM&R) Costs

Under the Modernization Alternative, some project infrastructure would reach the end of its useful
life before the end of the period of analysis and therefore require replacement. Canal liners (used in
Project Groups 1, 2, and 4) have a useful life of approximately 20 years and so would need to be
replaced four times during the period of analysis. The Adams and Stukel pump stations (Project
Groups 12 and 13) have a useful life of approximately 50 years and would therefore need to be
replaced once during the period of analysis.

The analysis assumes the costs of replacing canal lining are equal to the costs of canal lining under
the Modernization Alternative (including construction, engineering, construction management, and
contingency costs). The estimated cost to replace Adams and Stukel pump stations is $688,000 and
$582,000, respectively (as described in Section D.1.2.1).

For the Adams and Stukel pumping plants, annual pump maintenance costs would total $780 per
pumping plant for the first five years and would double every two years afterwards until they reach a
maximum cost of $5,200 per year (explained in Section D.1.2.1). Accordingly, we model pump
maintenance costs of $780 per year in the first five years after replacement, doubling every other
year until they reach a maximum of $5,200 per year.

New pumps would reduce electricity usage by an estimated 10 to 15 percent (Adams, 2023)
compared to the energy costs to operate the current pumps. Based on the current annual average
power use for Adams and Stukel plants of 30,364 kWh and 32,552 kWh, respectively, electricity
costs of $0.12028 per kWh, and average energy savings of 12.5 percent, the annual energy costs after
the pumps are replaced would be approximately $3,200 and $3,400 for Adams and Stukel pumps,
respectively.

No other OM&R costs are expected to be required to maintain the new infrastructure installed in
the Modernization Alternative. The OM&R costs under the Modernization Alternative are
summarized in Table D-8 below. Accounting for timing of costs, the average annual cost of
replacing project components under the Modernization Alternative is estimated at approximately
$152,000, as shown in Table D-8 below. *’

¢ Replacement costs are expressed in current (2023 dollars) and then discounted and amortized following the
methodology illustrated in Figure 1-3, Section 611.0103(b), Part 611 - Water Resources Handbook for Economics,
National Resource Economics Handbook.
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Table D-8. OM&R Costs under the Modernization Alternative, Klamath River Watershed,
Oregon, 2025 dollars'

Replacement Replacement . .
Project Group Costs per Yez:tr§ gafter Annualized Annualized
Occasion! initial Average Pump OM&R Costs
installation) O&M Costs?
PG1 Line D-Canal AP $1,491,000 22,42, 62, 82 $49,000
PG2 Line D-Canal M2P $1,865,000 22,42, 62, 82 $61,000
PG3 Pipe D-2 $0
PG4 Line D-3 $645,000 23,43, 63, 83 $20,000
PG5 Pipe D-12 $0
PGO6 Pipe D-14 $0
PG7 Pipe D-16 $0
PG8 Pipe D-16A $0
PGY Pipe D-18 $0
PG10 Pipe D-19 $0
PG11 Pipe D-20 $0
PG12 Adams Pump $688,000 51 $7,000 $11,000
PG13 Stukel Pump $582,000 51 $7,000 $11,000
TOTAL N/A N/A $14,000 $152,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars. Futute replacement costs are amortized over 100 years at a discount rate of 3.25 percent
following the replacement cost methodology illustrated in Example 1-1 (page 1-8) and Figure 1-3 (page 1-20), Section
611.0103(b), Part 611 - Water Resources Handbook for Economics, National Resource Economics Handbook.

2/ Pump maintenance costs are expected to be lower in first decade after replacement, and then rise to a stable level

after Year 11.

D.1.3.1.3 Other Direct Costs

Prepared May 2026

The Modernization Alternative is not expected to result in any long-term adverse effects on water,
fish and aquatic resources, or recreation. The Project may impact unknown cultural resources;
however, no known impacts are expected. Minor short-term adverse impacts are expected on soils,
vegetation, and wildlife during Project construction. Minor long-term impacts are expected for
nearby wetland and riparian areas (and the wildlife that depends on them) that would be affected by
the loss of water from canal seepage. Because of the uncertainty regarding the likelihood and
magnitude of negative project externalities, we do not model other direct costs associated with the
Modernization Alternative. See the Plan-EA for a more in-depth analysis of these resources.

D.1.3.1.4 Summary of Costs under the Modernization Alternative

Installation costs of the Modernization Alternative would occur over multiple years, and the timing
of installation differs by project group (see Section D.1.7.3). For this reason, the annual construction
costs are discounted to present value prior to annualizing.

The costs of the Modernization Alternative are equal to the estimated average annual
installation/construction costs ($726,000 annually) plus the OM&R costs ($152,000 annually) for
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each project group. The OM&R costs would be incurred by KID and are not covered by federal
funding. There are no anticipated other direct costs of the Modernization Alternative.

In total across all project groups, the average annual Project costs are $878,000. These costs are
summarized in Table D-9 below, which corresponds to NWPM 506.18 Economic Table 4.

Table D-9. Estimated Average Annual Cost of the Modernization Alternative, Klamath River
Watershed, Oregon, 2025 dollars'

Project Outlays
(Amortization of Total
Installation Other Direct Annualized
Project Group Cost) OM&R Costs? Costs Costs

PG1 Line D-Canal AP $53,000 $49,000 $0 $102,000
PG2 Line D-Canal M2P $71,000 $61,000 $0 $132,000
PG3 Pipe D-2 $23,000 $0 $0 $23,000
PG4 Line D-3 $23,000 $20,000 $0 $43,000
PG5 Pipe D-12 $97,000 $0 $0 $97,000
PG6 Pipe D-14 $31,000 $0 $0 $31,000
PG7 Pipe D-16 $109,000 $0 $0 $109,000
PGS Pipe D-16A $54,000 $0 $0 $54,000
PG Pipe D-18 $59,000 $0 $0 $59,000
PG10 Pipe D-19 $72,000 $0 $0 $72,000
PG11 Pipe D-20 $60,000 $0 $0 $60,000
PG12 Adams Pump $37,000 $11,000 $0 $48,000
PG13 Stukel Pump $37,000 $11,000 $0 $48,000
Total $726,000 $152,000 $0 $878,000
Note: Totals may not sum due to rounding. Prepared May 2026

1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

2/ Price Base: 2025 dollars. Future OM&R costs are amortized over 100 yeats at a discount rate of 3.25 petcent
following the replacement cost methodology illustrated in Example 1-1 (page 1-8) and Figure 1-3 (page 1-20), Section
611.0103(b), Part 611 - Water Resources Handbook for Economics, National Resource Economics Handbook.

D.1.3.2 Benefits of the Modernization Alternative

This section describes the benefits of the Modernization Alternative compared to the Future
Without Federal Investment (No Action) Alternative. All quantified benefits of the Modernization
Alternative are on-site benefits: avoided damage to agricultural production (including both efficiency
gains and increased production value) and avoided flood damages. The Project could produce off-
site benefits, such as benefits to aquatic habitat due to water conservation from enhanced
agricultural water management. While these benefits are not quantified in this analysis, we do discuss
these qualitatively.

D.1.3.2.1 Benefits Included in the Analysis
D.1.3.2.1.1 Agricultural Damage Reduction Benefits

As noted in the Water Resources Handbook for Economics, “The national economic development
(NED) benefits are the value of increases in the agricultural output of the Nation and the cost
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savings in maintaining a given level of output. The benefits include reductions in production and in
associated costs; reductions in damage costs from floods, erosion, sedimentation, inadequate
drainage, or inadequate water supply; the value of increased production of crops; and the economic
efficiency of increasing production of crops in the project area.” (Natural Resources Conservation
Service, 1998).*" The Modernization Alternative results in several of these types of agricultural
benefits, both of which are categorized in the Water Resources Handbook as agricultural damage
reduction benefits related to increased net income. This section describes these agricultural damage
benefits, which include: 1) reduced agricultural damages from inadequate water supply, and 2) cost
savings in maintaining a given level of output (i.e., efficiency gains from reduced production costs to
deliver water in the District).

D.1.3.2.1.2 Increased Agricultural Production Value

The piping or lining of earthen canals in the Modernization Alternative would reduce agricultural
damage by addressing inadequate water supply through increasing the amount of usable irrigation
water through reduced seepage. The District’s earthen canals currently experience seepage that
would be avoided if the canals were piped or lined under the Modernization Alternative. In total,
piping and lining is expected to save approximately 5,528 AFY in avoided seepage (Farmers
Conservation Alliance, 2024). * The breakdown of water savings under the Modernization
Alternative by project group is provided in Table D-10 below. The value of this water savings, as
presented in Section D.2.2, is estimated at approximately $146 per AFY in reduced net agricultural
income. At $146/AFY, the savings from avoided seepage of 5,528 AFY would generate benefits of
$810,000 per year (or $757,000 discounted). >

As described in Section D.2.2, replacing Adams and Stukel pumps would allow the District to
continue irrigating roughly 12,000 acres of land and support roughly $2.82 million in annualized
agricultural net revenues. Replacing these pumps under the Modernization Alternative would
support this same level of production. As in the Future Without Federal Investment (No Action)
Alternative, pump replacement under the Modernization Alternative is also expected to provide
3,176 AF in additional water for agricultural by reducing operational spills and increasing usable
return flows. However, this would happen sooner under the Modernization Alternative (with the
pumps being replaced in Year O compared Year 5 under the Future Without Federal Investment (No
Action) Alternative). Because the same level of benefit would occur under the Modernization
Alternative as under the Future Without Federal Investment (No Action) Alternative, just soonet,
the net benefits of the Modernization Alternative consist of the benefits between pump replacement
under the Modernization Alternative and pump replacement under the Future Without Federal
Investment (No Action) Alternative; in other words, the water savings benefits that occur between
Years 1 and 5.

2l See Section 611.0200 (a) page 44, which describes the conceptual basis for agricultural NED benefits.

22 For lining projects, we assume a 2-percent reduction in water savings versus piping due to evaporation. Of the 733
AFY of uncontrolled spill that would be avoided in the D-Canal, 25 percent would be attributable to PG2 Line D-
Canal M2P under the Modernization Alternative, ot about 183 AFY (Souza, 2023).

23 At 1.8 AF per acre, the total water saved under the Modernization Alternative (8,705 AFY) would beneficially impact
10,135 acres. Past Klamath Basin crop reports indicate that grain acres decrease by 10,300 acres from an average to a
dry water year (U.S. Bureau of Reclamation, 2020). This indicates it is reasonable to assume the water could
beneficially impact all the acres modeled in this analysis.
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As described in Section D.2.2, the water savings benefits for Adams and Stukel pumps after
replacement are approximately $262,000 and $204,000 per year, respectively. The same benefits
would accrue under the Modernization Alternative, although they would begin to accrue sooner.

The breakdown of water savings under the Modernization Alternative by project group is provided
in Table D-10 below. In total, the projected water saving under the Modernization Alternative
(8,705 AFY) represents about 2.3 percent of the average water deliveries to the Klamath Basin
Project from 2011 to 2019 (380,000 AFY) (U.S. Bureau of Reclamation, 2020). The benefits of
saved water and associated enhanced irrigation water supply under the Modernization Alternative
are summarized in Table D-10.

Table D-10. Agricultural Damage Reduction Benefits of Conserved Water under the
Modernization Alternative, Klamath River Watershed, Oregon, 2025 dollars'

Annualized
Agricultural
Undiscounted Damage
Years of Conserved Water | Benefit of Saved Reduction
Project Group Benefit (AFY) Water Benefits
PG1 Line D-Canal AP Years 2 to 101 528 $77,000 $75,000
PG2 Line D-Canal M2P | Years 2 to 101 675 $99,000 $96,000
PG3 Pipe D-2 Years 3 to 102 44 $7,000 $6,000
PG4 Line D-3 Years 3 to 102 98 $14,000 $13,000
PG5 Pipe D-12 Years 4 to 103 737 $108,000 $101,000
PGO6 Pipe D-14 Years 4 to 103 305 $45,000 $41,000
PG7 Pipe D-16 Years 3 to 102 1,067 $156,000 $147,000
PGS Pipe D-16A Years 3 to 102 305 $45,000 $42,000
PGY Pipe D-18 Years 4 to 103 549 $80,000 $73,000
PG10 Pipe D-19 Years 4 to 103 915 $134,000 $122,000
PG11 Pipe D-20 Years 4 to 103 305 $45,000 $41,000
PG12 Adams Pump Years 1 to 103 1,787 $262,000 $262,000
PG13 Stukel Pump Years 1 to 103 1,390 $204,000 $204,000
Total N/A 8,705 $1,276,000 $1,223,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

Prepared May 2026

As described in Section D.2.2, if Adams and Stukel pumps were not replaced, then the pumps are
projected to fail and reduce water supply to approximately 12,000 acres with associated lost
productivity on these acres and agricultural damages of roughly $2.82 million annualized (assuming
as in the No Action that the pumps would not fail for the first five years, but would then fail or be
too costly to repair after that time). These agricultural damages would be avoided in the
Modernization Alternative since the pumps would be replaced, which would maintain productivity
on these 12,000 acres. Note that the Modernization Alternative may provide greater benefits than
$2.82 million in annualized benefits as it is possible that the existing pumps could fail in the next five

years.
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Table D-11 shows the total agricultural damage reduction benefits (from both conserved water and
avoided pump failure) under the Modernization Alternative. Combined, the total annualized benefit
of reducing agricultural damages under the Modernization Alternative would be around $4,042,000.

Table D-11. Agricultural Damage Reduction Benefits from Increased Agricultural
Production Value of the Modernization Alternative, Klamath River Watershed, Oregon, 2025

dollars’
Agricultural Damage
Reduction Benefits of | Agricultural Damage
Agricultural Damage Maintaining Reduction Benefits of
Reduction Benefits of | Productivity (Avoided the Modernization
Project Group Conserved Water Pump Failure) Alternative

PG1 Line D-Canal AP $75,000 $0 $75,000
PG2 Line D-Canal M2P $96,000 $0 $96,000
PG3 Pipe D-2 $6,000 $0 $6,000
PG4 Line D-3 $13,000 $0 $13,000
PG5 Pipe D-12 $101,000 $0 $101,000
PGO6 Pipe D-14 $41,000 $0 $41,000
PG7 Pipe D-16 $147,000 $0 $147,000
PG8 Pipe D-16A $42,000 $0 $42,000
PGY Pipe D-18 $73,000 $0 $73,000
PG10 Pipe D-19 $122,000 $0 $122,000
PG11 Pipe D-20 $41,000 $0 $41,000
PG12 Adams Pump $262,000 $611,000 $873,000
PG13 Stukel Pump $204,000 $2,208,000 $2,412,000
Total $1,223,000 $2,819,000 $4,042,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars amortized over 100 yeats at a discount rate of 3.25 percent.

D.1.3.2.1.3 Efficiency Gains

Prepared May 2026

The Modernization Alternative would also provide efficiency gains in the project area by reducing
costs to convey irrigation water to growers’ fields, resulting in lower costs for the same level of water
delivery and associated agricultural production.* The source of the cost reductions would come
from avoiding many of the OM&R costs outlined in Section D.2.1 that would occur in the Future
Without Federal Investment (No Action) Alternative. The Modernization Alternative would
eliminate many of these costs, including a portion of routine canal O&M, O&M of aging pumps,
and repairing failed canals. Note that all OM&R costs of the infrastructure installed under the
Modernization Alternative are included above in Section D.3.1.2. This section addresses reductions
in OM&R costs of District operations that would otherwise continue in the absence of the
Modernization Alternative, and that are not required with the infrastructure installed under the

Modernization Alternative.

24 In fact, it is reduced cost of delivery for an increased amount of water delivered, since the piping would also increase
water conveyed and delivered by reducing seepage. The value of this increased delivery of water is described above.
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The annual costs of routine canal maintenance for the District are approximately $23,400 for most
project groups, as described in Section D.2.1. For nearly all project groups that involve piping (with
the exception of PG1 D-Canal AP and PG8 Pipe D-16A), the District expects to save roughly
$7,300 annually per project group in reduced routine canal O&M costs.” The savings would come
from avoided mowing, equipment O&M costs, use of herbicides, ditch maintenance, replacing
turnouts, and fewer patron callouts (Souza, 2023). For PG1 D-Canal AP, the District expects to save
roughly $4,500 per year on O&M. ** For PG8 Pipe D-16A, cost savings are estimated to be slightly
lower: roughly $3,900 per year in ditch cleaning, weed control, and staff time responding to patron
requests.”’

Similarly, the Future Without Federal Investment (No Action) Alternative would have repair costs
associated with canal failure totaling $432,000 (discussed in Section D.2.1). These costs of
production would also be eliminated under the Modernization Alternative and therefore are also an
efficiency benefit.

Also, as discussed in Section D.2.1, under the Future Without Federal Investment (No Action)
Alternative, the District would incur costs associated with replacing a headgate on the D-12. The
Modernization Alternative would completely avoid these costs, which total $2,000. Replacing the
Adams and Stukel Pumps under the Modernization Alternative would avoid the replacement and
O&M costs under the Future Without Federal Investment (No Action) Alternative (totaling $44,000
in replacement costs and $15,000 in O&M costs, as shown in Table D-3). In total, the
Modernization Alternative would save $59,000 in pump OM&R. The pump O&M costs that would
occur under the Modernization Alternative are accounted for in Section D.3.1.2.

Because the same (or actually higher levels) of water delivery are produced at a reduced cost, this
efficiency gain is a benefit of the Modernization Alternative. Table D-12 below summarizes the
different types of efficiency gains that would occur under the Modernization Alternative. These
efficiency gains result from the same level (or actually slightly higher level) of water delivery and
associated agricultural production being achieved at lower production cost.

% We adjusted the District’s original estimate ($7,000 in 2023 dollars) to 2025 dollars using the BOR O&M Cost Index
(Souza, 2023; Bureau of Reclamation, 2025)
26 This is based on average annual costs of roughly $9,050 for PG1 D-Canal AP from 2023 to 2025. All costs were
adjusted to 2025 dollars using the BOR O&M Cost Index prior to averaging (Bureau of Reclamation, 2025). KID
expects to avoid roughly 50 percent of these costs under the Modernization Alternative (Souza, Klamath Irrigation
District Manager, 2023).
The District’s original estimate included 82 hours per year for cleaning and preparing the ditch, conducting weed
control, and responding to calls for water. The District’s cost of labor was $35.50 per hour in 2023 dollars (Souza,
2023). We adjusted this to 2025 dollars using the Bureau of Labor Statistics (BLS) Employment Cost Index (ECI) for
Local Government Labor (U.S. Bureau of Labor Statistics, 2026). The District’s original estimate also included eight
hours of labor for a backhoe at $85 per hour in 2023 dollars (Souza, 2023). We adjusted this to 2025 dollars using the
BLS ECI for Construction Labor (U.S. Bureau of Labor Statistics, 2020).

27
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Table D-12. Avoided Agricultural Damages from Efficiency Gains (Reduced Production
Costs) of the Modernization Alternative, Klamath Watershed, Oregon, 2025 dollars'

Total
Avoided Avoided Efficiency
Routine Canal Avoided Headgate Avoided Gains of the
Maintenance | Canal Failure | Replacement | Pump OMR | Modernization
Project Group Costs Repair Costs Costs Costs? Alternative

igl Line D-Canal $4,000 $79,000 $0 $0 $83,000
PG2 Line D-Canal
M2P $0 $117,000 $0 $0 $117,000
PG3 Pipe D-2 $7,000 $7,000 $0 $0 $14,000
PG4 Line D-3 $0 $61,000 $0 $0 $61,000
PG5 Pipe D-12 $7,000 $1,000 $2,000 $0 $10,000
PGO Pipe D-14 $7,000 $0 $0 $0 $7,000
PG7 Pipe D-16 $7,000 $86,000 $0 $0 $93,000
PG8 Pipe D-16A $4,000 $14,000 $0 $0 $18,000
PGY Pipe D-18 $7,000 $7,000 $0 $0 $14,000
PG10 Pipe D-19 $7,000 $36,000 $0 $0 $43,000
PG11 Pipe D-20 $7,000 $24,000 $0 $0 $31,000
PG12 Adams Pump $0 $0 $0 $31,000 $31,000
PG13 Stukel Pump $0 $0 $0 $28,000 $28,000
Total $57,000 $432,000 $2,000 $59,000 $550,000

Note: Totals may not sum due to rounding.
1/ Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.
2/ Per Oregon NRCS state economist guidance, replacement costs expected to occur in the absence of the
Modernization Alternative (i.e., under the FWOFTI alternative) are included as a benefit of the Modernization Alternative.
We note that DM 9500-013 on page 39 states that use of the cost of the most likely alternative to obtain a desired output
(in his case, continued irrigation service) can be used in benefit estimation if society would in fact undertake such an
alternative. KID is confident that these investments would be necessary and would be incurred if the Modernization
Alternative were not implemented, albeit the investments are expected to occur at a later time. In the sections below we
include the increased (incremental) benefits of the Modernization Alternative infrastructure compared to the
infrastructure that would be replaced in the FWOFI Alternative. Pump replacement costs are a cost incurred in both
alternatives and need to be incorporated to comprehensively consider the additional costs and benefits of the

Modernization Alternative compared to the FWOFI Alternative.

D.1.3.2.1.4 Total Agricultural Damage Reduction Benefits

Prepared May 2026

Table D-13 below summarizes the different types of agricultural damage reduction benefits that
would occur under the Modernization Alternative, including both increased production value and
decreased production costs. Table D-14 shows the agricultural damage reduction benefits of the
Modernization Alternative that would exceed those under the Future Without Federal Investment
(No Action) Alternative (from Table D-4).
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Table D-13. Total Avoided Agricultural Damages (Increased Production Value and Reduced
Production Costs) of the Modernization Alternative, Klamath Watershed, Oregon, 2025
dollars’

Increased Production

Value (Conserved Reduced Production Total Agricultural
Water & Avoided Costs (Efficiency | Damage Reduction of the
Project Group Pump Failure) Gains) Modernization Alternative
PG1 Line D-Canal AP $75,000 $83,000 $158,000
PG2 Line D-Canal M2P $96,000 $117,000 $213,000
PG3 Pipe D-2 $6,000 $14,000 $20,000
PG4 Line D-3 $13,000 $61,000 $74,000
PG5 Pipe D-12 $101,000 $10,000 $111,000
PGO6 Pipe D-14 $41,000 $7,000 $48,000
PG7 Pipe D-16 $147,000 $93,000 $240,000
PGS Pipe D-16A $42,000 $18,000 $60,000
PGY Pipe D-18 $73,000 $14,000 $87,000
PG10 Pipe D-19 $122,000 $43,000 $165,000
PG11 Pipe D-20 $41,000 $31,000 $72,000
PG12 Adams Pump $873,000 $31,000 $904,000
PG13 Stukel Pump $2,412,000 $28,000 $2,440,000
Total $4,042,000 $550,000 $4,592,000

Note: Totals may not sum due to rounding.
1/ Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

Prepared May 2026
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Table D-14. Avoided Agricultural Damage Benefits of the Modernization Alternative Over
the Future Without Federal Investment (No Action) Alternative, Klamath Watershed,
Oregon, 2025 dollars'

Agricultural Damage
Agricultural Damage | Reduction Benefit of
Agricultural Damage Reduction the Modernization
Reduction Under Modernization Alternative Over
Project Group FWOFI Alternative Alternative FWOFI Alternative
PG1 Line D-Canal AP $0 $158,000 $158,000
PG2 Line D-Canal M2P $0 $213,000 $213,000
PG3 Pipe D-2 $0 $20,000 $20,000
PG4 Line D-3 $0 $74,000 $74,000
PG5 Pipe D-12 $0 $111,000 $111,000
PGO6 Pipe D-14 $0 $48,000 $48,000
PG7 Pipe D-16 $0 $240,000 $240,000
PG8 Pipe D-16A $0 $60,000 $60,000
PGY Pipe D-18 $0 $87,000 $87,000
PG10 Pipe D-19 $0 $165,000 $165,000
PG11 Pipe D-20 $0 $72,000 $72,000
PG12 Adams Pump $832,000 $904,000 $72,000
PG13 Stukel Pump $2,380,000 $2,440,000 $60,000
Total $3,212,000 $4,592,000 $1,380,000

Note: Totals may not sum due to rounding.
1/ Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

D.1.3.2.2 Avoided Flood Damages

The flood risk currently experienced in D-2 and D-12, as described in D.2.2, would be eliminated by
the Modernization Alternative as earthen canal failure would no longer be a risk (the probability of
failure of piped canals that would result in flooding is estimated to be essentially zero). As such, the
Modernization Alternative would result in avoided flood damage benetfits of approximately $4,000
projected to occur in the Future Without Federal Investment Alternative (see Section D.2.2) and the
tirst column of Table D-15.

Prepared May 2026

Further, the Modernization Alternative would eliminate the leakage of water from the D-Canal at
Adams Point (PG1 Line D-Canal AP) that spills water onto Highway 50. As noted in Section D.2.3,
the flooding disrupts traffic and creates a significant public safety hazard for vehicles traveling
through this section of highway. Installation of PG1 would prevent canal leaks and avoid flooding,
which would reduce traffic disruptions and risk to vehicles using the highway.

By preventing flooding incidents at Adams Point, the Modernization Alternative may avoid traffic
delays (i.e., saved time, fuel, and vehicle depreciation), prevent damage to vehicles and property from
accidents, avoid costs of repairing the road, and avoid costs associated with traffic-related injuries.
While these benefits are conceptually quantifiable, the necessary data are not available to quantify
these benefits in this analysis. The quantified benefits of avoided flood damages under the
Modernization Alternative are shown in Table D-15 below.
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Table D-15. Annualized Average Flood Damages Benefits under the Modernization
Alternative, Klamath River Watershed, Oregon, 2025 dollars'

Average Annual
Property Damage Average Annual Avoided Flood
under Future Without Damage under Damage Benefits of
Federal Investment Modernization the Modernization
Project Area Alternative Alternative Alternative
PG1 Line D-Canal AP N/A $0 $0
PG2 Line D-Canal M2P N/A N/A $0
PG3 Pipe D-2 $3,000 $0 $3,000
PG4 Line D-3 N/A N/A $0
PG5 Pipe D-12 $1,000 $0 $1,000
PGO6 Pipe D-14 N/A N/A $0
PG7 Pipe D-16 N/A N/A $0
PG8 Pipe D-16A N/A N/A $0
PGY Pipe D-18 N/A N/A $0
PG10 Pipe D-19 N/A N/A $0
PG11 Pipe D-20 N/A N/A $0
PG12 Adams Pump N/A N/A $0
PG13 Stukel Pump N/A N/A $0
Total $4,000 $0 $4,000

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

D.1.3.3

D.1.3.3.1 Wildlife Habitat

Benefits Considered but Not Included in the Analysis

Prepared May 2026

The saved water from the Project would make more water available in the Upper Klamath Basin to
alleviate water shortages. Repeatedly in the last several decades, there has not been sufficient water
to meet irrigation demand and fish and wildlife habitat needs. If there is enough water for KID to
meet its irrigation water delivery obligations, any additional saved water from the Project would go
to the next most senior water right holder, such as the US Fish and Wildlife Service (USFWS), which
could result in enhanced habitats in Upper Klamath Lake and the Klamath National Wildlife
Refuges, supporting aquatic and migratory bird species. KID draws stored water from Upper
Klamath Lake. Because both alternatives would result in water savings to the District (with the
Modernization Alternative saving more water), they could result in more water being left in Upper
Klamath Lake and/or more water being available for and delivered to wetland habitats in the Lower
Klamath National Wildlife Refuge (LKINWR) and Tule Lake National Wildlife Refuge (TLNWR).

Upper Klamath Lake is the primary home of two endangered species: the Lost River and shortnose
suckers. These two fish species have faced severe population declines due to habitat degradation,
which includes declining water levels in Upper Klamath Lake, drought, hotter temperatures, and
poor water quality (Smith, 2021; Grable, 2023). The Klamath National Wildlife Refuges are some of
the most important sources of habitat for waterfowl on the West Coast’s Pacific Flyway — a major
waterfowl migration corridor that connects breeding grounds in the northern North America with
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major wintering grounds in South America (Gilmer, Yee, Mauser, & Hainline, 2004). Approximately
80 percent of the Flyway’s migrating waterfowl travel through the Klamath Basin during spring and
fall migrations, during which they rely on the refuge for rest, refueling, breeding, molting, and
staging (U.S. Fish and Wildlife Service, 2023; California Waterfowl Association, 2023). To the extent
that the conserved water is not used to augment irrigation water supplies in the Basin, the saved
water from the Project could improve the habitat for these species by increasing the lake levels in
Upper Klamath Lake and wetlands in the National Wildlife Refuges. Since the saved water would
most likely be used to irrigate crops in the Klamath Basin, we do not quantify the potential benefit
to wildlife habitats.

However, if there is enough water for KID to meet its irrigation water delivery obligations, any
additional saved water could result in enhanced habitat in Upper Klamath Lake, LKNWR, and/or
TLNWR, supporting aquatic and migratory bird species. If conserved water benefits fish and wildlife
habitat, the value of water to fish and wildlife is likely as high as it is for irrigation. **

D.1.4 Summary of Benefits and Costs of the Modernization Alternative

This section compares the benefits and costs of the Modernization Alternative. Specifically, this
section provides the estimated benefits and costs of the Modernization Alternative that exceed those
in the Future Without Federal Investment (No Action) Alternative. Across all project groups, the
Modernization Alternative would provide annual average benefits of approximately $1.38 million at
an annual average cost of $878,000. The result is net average annual benefits of $506,000. The costs
and benefits are summarized in Table D-19 below.

D.1.4.1  Summary of NEE Benefits

Table D-16 (NWPM 506.19, Economic Table 5) summarizes the flood reduction benefits of the
Modernization Alternative that are described in Sections D.3.2.2.

Table D-16. Estimated Average Annual Flood Damage Reduction Benefits, of the
Modernization Alternative over the Future Without Federal Investment (No Action),
Klamath River Watershed, Oregon, 2025 dollars'

Estimated Average Annual | Estimated Average Annual| Damage Reduction

Item Damage With Project| Damage Without Project Benefit

Residential $0 $4,000 $4,000

Total $0 $4,000 $4,000
Note: Totals may not sum due to rounding. Prepared May 2026

1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

Table D-17 (NWPM 506.20, Economic Table 5a) summarizes annual average benefits of the
Modernization Alternative over the Future Without Federal Investment (No Action) Alternative.

28 By prioritizing water use to meet ESA requitements and tribal trust obligations related to fish and wildlife, the federal
government is implicitly indicating that the value to the public of water in the Basin for fish and wildlife is at least as
high as the value of water for irrigation.

USDA-NRCS EAXX-005-53-041-1152485450 54 May 2026



Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix D: Investigation and Analyses Reports

Table D-17. Estimated Average Annual Damage Reduction Benefits, of the Modernization
Alternative over the Future Without Federal Investment (No Action), Klamath River
Watershed, Oregon, 2025 dollars'

Damage Reduction

Damage Reduction

Item Benefit, Average Annual | Benefit, Average Annual
Agricultural-related | Non-Agricultural-related
PG1 On-Site Damage Reduction 0 0
Benefits ¥ ¥
PG1 Agricultural Damage Reduction $158,000 $0
PG1 Flood Damage Reduction $0 $0
PG1 Onsite Subtotal $158,000 $0
PG1 Off-Site Damage Reduction
Benefits 50 $0
PG1 Offsite Quantified Subtotal $0 $0
PG1 Total Quantified Benefits $158,000 $0
PG2 On-Site Damage Reduction $0 $0
Benefits
PG2 Agricultural Damage Reduction $213,000 $0
PG2 Flood Damage Reduction $0 $0
PG2 Onsite Subtotal $213,000 $0
PG2 Off-Site Damage Reduction $0 $0
Benefits
PG2 Offsite Quantified Subtotal $0 $0
PG2 Total Quantified Benefits $213,000 $0
PG3 On-Site Damage Reduction $0
Benefits 50
PG3 Agricultural Damage Reduction $20,000 $0
PG3 Flood Damage Reduction $3,000 $0
PG3 Onsite Subtotal $23,000 $0
$0 $0
PG3 Off-Site Damage Reduction $0 $0
Benefits
PG3 Offsite Quantified Subtotal $0 $0
Total Quantified Benefits $23,000 $0
PG4 On-Site Damage Reduction $0
Benefits 30
PG4 Agricultural Damage Reduction $74,000 $0
PG4 Flood Damage Reduction %0 $0
PG4 Onsite Subtotal $74,000 $0
PG4 Off-Site Damage Reduction $0 $0
Benefits
PG4 Offsite Quantified Subtotal $0 $0
PG4 Total Quantified Benefits $74,000 $0
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Damage Reduction

Damage Reduction

Item Benefit, Average Annual | Benefit, Average Annual
Agricultural-related | Non-Agricultural-related
PG5 On-Site Damage Reduction $0
$0
Benefits
PG5 Agricultural Damage Reduction $111,000 $0
PG5 Flood Damage Reduction $1,000 $0
PG5 Onsite Subtotal $112,000 $0
PG5 Off-Site Damage Reduction $0
$0
Benefits
PG5 Offsite Quantified Subtotal $0 $0
PG5 Total Quantified Benefits $112,000 $0
PG6 On-Site Damage Reduction $0
$0
Benefits
PG6 Agricultural Damage Reduction $48,000 $0
PG6 Flood Damage Reduction $0 $0
PG6 Onsite Subtotal $48,000 $0
PG6 Off-Site Damage Reduction $0
$0
Benefits
PGO6 Offsite Quantified Subtotal %0 $0
PG6 Total Quantified Benefits $48,000 $0
PG7 On-Site Damage Reduction $0
$0
Benefits
PG7 Agricultural Damage Reduction $240,000 $0
PG7 Flood Damage Reduction $0 $0
PG7 Onsite Subtotal $240,000 $0
PG70ff-Site Damage Reduction $0
$0
Benefits
PG7 Offsite Quantified Subtotal $0 $0
Total Quantified Benefits $240,000 $0
PG8 On-Site Damage Reduction $0
$0
Benefits
PG8 Agricultural Damage Reduction $60,000 $0
PGS8 Flood Damage Reduction $0 $0
PGS Onsite Subtotal $60,000 $0
$0 $0
PGS Off-Site Damage Reduction $0 $0
Benefits
PGS Offsite Quantified Subtotal $0 $0
PG8 Total Quantified Benefits $60,000 $0
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Damage Reduction

Damage Reduction

Item Benefit, Average Annual | Benefit, Average Annual
Agricultural-related | Non-Agricultural-related
PGY On-Site Damage Reduction $0
$0
Benefits
PGY Agricultural Damage Reduction $87,000 $0
PGY Flood Damage Reduction $0 $0
PG99 Onsite Subtotal $87,000 $0
PGY Off-Site Damage Reduction $0
$0
Benefits
PGY Offsite Quantified Subtotal $0 $0
PGY Total Quantified Benefits $87,000 $0
PG10 On-Site Damage Reduction $0
$0
Benefits
PG10 Agricultural Production Value $165,000 $0
PG10 Flood Damage Reduction $0 $0
PG10 Onsite Subtotal $165,000 $0
PG10 Off-Site Damage Reduction $0
$0
Benefits
PG10 Offsite Quantified Subtotal $0 $0
PG10 Total Quantified Benefits $165,000 $0
PG11 On-Site Damage Reduction $0
$0
Benefits
PG11 Agricultural Damage Reduction $72,000 $0
PG11 Flood Damage Reduction $0 $0
PG11 Onsite Subtotal $72,000 $0
PG11 Off-Site Damage Reduction $0
$0
Benefits
PG11 Offsite Quantified Subtotal $0 $0
PG11 Total Quantified Benefits $72,000 $0
PG12 On-Site Damage Reduction $0
$0
Benefits
PG12 Agricultural Damage Reduction $72,000 $0
PG12 Flood Damage Reduction $0 $0
PG12 Onsite Subtotal $72,000 $0
PG12 Off-Site Damage Reduction $0
$0
Benefits
PG12 Offsite Quantified Subtotal $0 $0
PG12 Total Quantified Benefits $72,000 $0
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Damage Reduction Damage Reduction
Item Benefit, Average Annual | Benefit, Average Annual
Agricultural-related | Non-Agricultural-related
PG13 On-Site Damage Reduction $0
$0
Benefits
PG13 Agricultural Production Value $60,000 $0
PG13 Flood Damage Reduction $0 $0
PG13 Onsite Subtotal $60,000 $0
PG13 Off-Site Damage Reduction $0
$0
Benefits
PG13 Offsite Quantified Subtotal $0 $0
PG13 Total Quantified Benefits $60,000 $0

Note: Totals may not sum due to rounding.
1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

Prepared May 2026

Table D-18 summarizes the benefits of the Modernization Alternative over the Future Without
Federal Investment (No Action) and compares them to the costs of the Modernization Alternative
(which corresponds to NWPM 506.21 Economic Table 6).

Table D-18. Comparison of Costs and Benefits of the Modernization Alternative Compared
to the Future Without Federal Investment (No Action) Alternative, Klamath River
Watershed, Oregon, 2025 dollars'

Agriculture- Agriculture-
related, related,
Agticultural Flood Average Average | Benefit
Damage Damage Annual Annual cost
Works of Improvement Reduction Reduction Benefits Cost 2 ratio
PG1 Line D-Canal AP $158,000 $0 $158,000 | $102,000 1.5
PG2 Line D-Canal M2P $213,000 $0 $213,000 | $132,000 1.6
PG3 Pipe D-2 $20,000 $3,000 $23,000 $23,000 1.0
PG4 Line D-3 $74,000 $0 $74,000 $43,000 1.7
PG5 Pipe D-12 $111,000 $1,000 $112,000 $97,000 1.2
PG6 Pipe D-14 $48,000 $0 $48,000 $31,000 1.5
PG7 Pipe D-16 $240,000 $0 $240,000 | $109,000 2.2
PG8 Pipe D-16A $60,000 $0 $60,000 $54,000 1.1
PGY Pipe D-18 $87,000 $0 $87,000 $59,000 1.5
PG10 Pipe D-19 $165,000 $0 $165,000 $72,000 23
PG11 Pipe D-20 $72,000 $0 $72,000 $60,000 1.2
PG12 Adams Pump $72,000 $0 $72,000 $48,000 1.5
PG13 Stukel Pump $60,000 $0 $60,000 $48,000 1.3
Total $1,380,000 $4,000 $1,384,000 | $878,000 1.6

1/ Price Base: 2025 dollars amottized over 100 years at a discount rate of 3.25 petcent.

2/ From Table D-9.

Prepared May 2026
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D.1.4.2 Incremental Analysis

The Modernization Alternative is evaluated using an incremental analysis, which identifies how total
costs and benefits change as project groups are added (or removed). The design of each project
group is independent of the number of project groups included and the order in which they are
installed. Table D-19 presents the incremental costs and benefits of the Modernization Alternative.

Table D-19. Incremental Analysis of Annual NEE Costs and Benefits Under the
Modernization Alternative, Klamath River Watershed, Oregon, 2025 dollars'

Total Incremental Total Incremental

Project Groups Costs Costs Benefits Benefits Net Benefits

10 $72,000 N/A $165,000 N/A $93,000

10, 7 $181,000 $109,000 $405,000 $240,000 $224,000

10,7, 4 $224,000 $43,000 $479,000 $74,000 $255,000

10, 7, 4, 2 $356,000 $132,000 $692,000 $213,000 $336,000

10,7,4,2,1 $458,000 $102,000 $850,000 $158,000 $392,000

10,7,4,2,1,6 $489,000 $31,000 $898,000 $48,000 $409,000

10,7,4,2,1,6,12 $537,000 $48,000 $970,000 $72,000 $433,000

10,7,4,2,1,6,12,9 $596,000 $59,000 $1,057,000 $87,000 $461,000

10,7,4,2,1,6,12,9,13 $644,000 $48,000 $1,117,000 $60,000 $473,000

10,7,4,2,1,6,12,9,13, 11 $704,000 $60,000 $1,189,000 $72,000 $485,000

10,7,4,2,1,6,12,9,13,11,5 $801,000 $97,000 $1,301,000 $112,000 $500,000

10,7,4,2,1,6,12,9,13,11,5, 8 $855,000 $54,000 $1,361,000 $60,000 $506,000

10,7,4,2,1,6,12,9,13,11,5,8,3 $878,000 $23,000 $1,384,000 $23,000 $506,000
1/ Price Base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent. Prepared May 2026

D.1.4.3 Preferred Alternative

As the Modernization Alternative would provide net quantified benefits of $506,000 and would
meet the purpose and need, the Modernization Alternative is the preferred alternative.
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D.1.6 NEE Appendix

This presents the crop enterprise method used to estimate the benefits of avoiding agricultural
damage to the Klamath Basin under the Modernization and Future Without Federal Investment (No
Action) Alternatives (described in Section D.3.2.1.1).

D.1.6.1  Crop Enterprise Budgets

The analysis uses a total of two crop budgets: One for fallowing and another for irrigated wheat. We
estimate the costs and benefits of agricultural production using enterprise budgets that represent
typical costs and returns of producing crops in the Klamath Watershed of Oregon. Enterprise
budgets aim to reflect common practices and relevant costs for production in the region, but do not
necessarily represent the conditions of any particular farm. As a starting point for the crop budgets
in this analysis, we used two crop budgets: One for fallowing developed by Washington State
University (WSU) and one for spring wheat from University of Idaho (UID). We adjusted values in
the budgets to account for changes in prices through time and local conditions in the Klamath
Basin. The following sections outline the data and assumptions used in adjusting the budgets.

D.1.6.1.1 Wheat Enterprise Budget

The wheat enterprise budget was based on a 2019 budget developed by UID for establishing and
producing soft white spring wheat in southwest Idaho (Eborn, 2019). We selected this budget as the
basis for Klamath Basin crop production costs because it is the most recent crop budget developed
for producing wheat in an area that is relatively close to Southern Oregon. We updated the costs
presented in the original budget to account for changing values over time and to reflect conditions
specific to the Klamath Basin.

D.1.6.1.1.1 Modeled Farm

The modeled farm is 1,200 acres total with 300 acres in wheat. The wheat field is disc-ripped in the
fall, roller harrowed and planted in the spring and corrugated once after planting. Fertilizing,
spraying, combining, and harvesting are provided by custom labor. Irrigation is delivered by
concrete ditch and siphon tube irrigation system. Because this analysis models a farm that transitions
from fallow to wheat production, all fixed costs are assumed to be the same regardless of cultivation,
including the land and machinery ownership costs. Consequently, we only consider the difference in
variable costs and revenues between the two scenarios (fallow and wheat) to calculate the difference
in net returns.

D.1.6.1.1.2 Input Costs

For fertilizers, we adjust the amount used proportionally according to differences in yield from the
original budget. For example, the original wheat budget calls for 125 pounds (Ibs) of dry nitrogen to
produce 110 bushels of wheat per acre; we model a yield of only 101.6 bushels per acre (92 percent
of the original yield), so we reduce the amount of dry nitrogen to 115 Ibs (92 percent of 125 Ibs).

All prices are adjusted from the original values in the UID budget. For costs that did not have area-
specific values, we adjusted the value in the original budget using the national Producer Price Indices
(PPI) produced by the National Agricultural Statistics Services (INASS), which are published for a
variety of farm expenses (National Agriculture Statistics Service, 2025). For example, there are price
indices for fertilizer, herbicides, supplies, tractors, custom work, as well as one for the farm sector in
general. The PPI cost adjustments range from a 17-percent increase in the price of Chemical Totals
to a 53-percent increase in cost of Fertilizer Totals (incl lime & soil conditioners).
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A Klamath grower provided the cost of fertilizing wheat ($13 per acre in 2023 dollars) (McKoen,
2024). We adjusted this to 2025 dollars using the PPI for Custom Work. For fuel prices, we used the
average weekly price in the West Coast Region from 2016 to 2025 (U.S. Energy Information
Adminstration, 20206).

D.1.6.1.1.3 Labor Costs

The original budget models three types of labor: Equipment operator, general farm, and irrigation
labor. For general farm and irrigation labor, we used the mean hourly wage rate for the farmworkers
occupation in the region in 2024 and adjust to 2025 dollars using the “Labor, Wage Rates” PP1. >
We further adjust this wage rate up by 20 percent to account for non-wage employment costs, such
as health care and insurance.” This results in total costs of $23.22 per hour for general farm and
irrigation labor. For equipment operator labor costs, we use the mean houtrly wage for agricultural
equipment operators in the region and adjust the labor rate in the same way to derive the total cost
of labor. ” This results in total labor costs of $26.28 per hour for equipment operators.

We adjusted the cost of custom work using the “Ag Services, Custom Rates” PPI. We adjusted the
amount of custom hauling proportionally to the change in yield (e.g., if yield falls by 10 percent, the
amount of labor also falls by 10 percent).

D.1.6.1.1.4 Revenues

To estimate the gross revenues of wheat, we estimate the price and yield of spring wheat in KID.
For the price, we use the NRCS method for calculating the normalized price for commodities, with
a few modifications: We use more recent data and adjust the price for inflation. > This generates a
normalize price of wheat in Oregon of $7.48 per bushel. Because spring wheat often fetches a higher
price than other wheat, we add an additional 5 percent (the average premium in the most recent five-
years of national-level data) to the average price of all wheat. This results in an average price of
spring wheat of $7.86 per bushel, which is the price used in our spring wheat budget. For wheat
yields, we use the normalized average of yields in California’s Klamath Basin from 2013 to 2019:
101.6 bushels per acre (U.S. Bureau of Reclamation, 2021).

D.1.6.1.1.5 Wheat Budget Tables

The table below presents the wheat enterprise budget used to estimate the costs and returns for
irrigated wheat.

2 We use the average wage for the Farmworkers and Laborers, Crop, Nursery, and Greenhouse (occupation code 45-
2092) in the North Valley-Northern Mountains Region non-metropolitan area according to the Bureau of Labor
Statistics” Occupational Employment and Wage Estimates data in May 2022 (U.S. Bureau of Labor Statistics, 2022).

30" This is roughly the average proportion of non-wage labor costs for all private, part-time workers in the U.S. in
December 2018 (U.S. Bureau of Labor Statistics, 2018).

31 We use the average wage for the Agricultural Equipment Operators (occupation code 45-2091) in the North Valley-
Northern Mountains Region non-metropolitan area according to the Bureau of Labor Statistics” Occupational
Employment and Wage Estimates data in May 2022 (U.S. Bureau of Labor Statistics, 2022).

32 The NRCS method consists of dividing the three-year average of state prices by the three-average of national prices
and multiplying by the five-year average of national prices (USDA Economic Research Service, 2023). The NRCS
method uses data that is at least two years prior to calculate normalized prices in given year. For example, the
normalized price of wheat in 2025 would use state data from 2021 to 2023 and national data from 2019 to 2023. Our
modified method uses the most recent data available (2023 to 2025 for Oregon and 2021 to 2025 for the US) and
adjusted the price for inflation prior to averaging using the Implicit Price Deflator for Gross Domestic Product
(Bureau of Economic Analysis, 2023).
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Table D-20. Wheat Net Revenues Above Variable Costs Per Acre

Item Quantity | Unit $/Unit Total

REVENUE

Soft white spring wheat 102 | bu $7.86 $798.80
VARIABLE COSTS

Wheat Seed: SWS 150 b $0.26 $39.11
Dry Nitrogen 115 Ib $0.64 $73.60
Dry P205 46 b $0.63 $28.87
K20 46 b $0.47 $21.83
Sulfur 44 1 1b $0.34 $14.87
Bronate Advanced 0.8 | pint $6.65 $5.32
Affinity Broad Spectrum 0.6 oz $8.47 $5.08
N-I Surfactant + UAN 1| acre $0.88 $0.88
Custom Fertilize 1| acre $14.26 $14.26
Custom Spraying 1| acre $9.81 $9.81
Custom Combine 1| acre $86.35 $86.35
Custom Haul 101.6 | bu $0.46 $46.51
Water Assessment 1| acre $71.84 $71.84
Repairs - Conc. Ditch 1| acre $5.23 $5.23
Fuel - Gas 1.28 | gal $3.39 $4.33
Fuel - Diesel 7.02 | gal $3.76 $26.37
Fuel - Road Diesel 0.1] gal $3.91 $0.39
Lube 1| acre $4.45 $4.45
Machinery Repair 1| acre $16.13 $16.13
Equipment Operator Labor 1.76 | hrs $26.28 $46.25
General Farm Labor 0.3 | hrs $23.22 $6.97
Irrigation Labor 245 | hrs $23.22 $56.90
Interest on operating capital 1| acre $16.83 $16.83
Crop Insurance 1| acre $18.91 $18.91
Total variable costs $621.08
Net returns above variable costs $177.71
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D.1.6.1.2 Fallow Enterprise Budget

We based the fallow enterprise budget on a 2002 budget for winter wheat-summer fallow by WSU
(Nail, Young, Hinman, & Schillinger, 2004). We selected this budget as the basis for Klamath
fallowing costs because it was the closest available to southern Oregon. As in the wheat budget, we
updated the costs presented in the original budget to account for changing values over time and to
reflect conditions specific to the Klamath Basin.

D.1.6.1.2.1 Modeled Farm

The modeled farm is assumed to be the same size and have the same complement of machinery as
the wheat budget.

D.1.6.1.2.2 Input Costs

Input costs for fallowing in the original budget include the cost of chemicals (herbicides and
fertilizers) and the cost of running and maintaining the equipment to apply the chemicals. As in the
wheat budget, we adjusted all costs in the fallowing budget from their original dollar year (2002) to
2025 dollars using the PPL

D.1.6.1.2.3 Labor Costs

The only labor in the fallowing budget is equipment operator labor, which we assign the same total
cost as the wheat budget: $26.28 per hour.

D.1.6.1.2.4 Revenues
Fallowing produces no saleable products and therefore generates no revenues.
D.1.6.1.2.5 Fallowing Enterprise Budget Table

The table below presents the fallowing enterprise budget used to estimate the costs of fallowing land
in the Klamath Basin.

Table D-21. Variable Costs of Fallowing Per Acre

Item Quantity | Unit $/Unit Total
Round-up 8] oz $0.33 $2.64
Aqua N 50 b $0.83 $41.39
Thio-sulfate 5 b $0.17 $0.86
Machinery fuel/lube 1| acre $12.32 $12.32
Machinery repairs 1| acre $9.20 $9.20
Labor (trac/mach) 0.63 | hour $26.28 $16.56
Overhead 1| acre $5.23 $5.23
Interest on operating capital 1] acre $2.58 $2.58
Total variable costs N/A | N/A N/A $90.79
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D.2  Alternatives Considered During Formulation
This appendix section presents the alternatives considered in the formulation phase.

During the formulation phase, alternatives were evaluated based on meeting both NEPA and
environmental review requirements specific to NRCS federal investments in water resources projects
(PR&G). According to NEPA, “agencies shall rigorously explore and objectively evaluate all
reasonable alternatives” (40 CFR 1502.14). According to the PR&G DM9500-013, alternatives
should reflect a range of scales and management measures and be evaluated against the Federal
Objective and Guiding Principles; against the extent to which they address the problems and
opportunities identified in the purpose and need; and against the criteria of completeness,
effectiveness, efficiency, and acceptability:

1. Completeness is the extent to which an alternative provides and accounts for all features,
investments, and/or other actions necessaty to trealize the planned effects, including any
necessary actions by others. It does not necessarily mean that alternative actions need to be
large in scope or scale.

2. Effectiveness is the extent to which an alternative alleviates the specified problems and
achieves the specified opportunities.

3. Efficiency is the extent to which an alternative alleviates the specified problems and realizes
the specified opportunities at the least cost.

4. Acceptability is the viability and appropriateness of an alternative from the perspective of the
Nation’s general public and consistency with existing Federal laws, authorities, and public
policies. It does not include local or regional preferences for particular solutions or political
expediency.

Alternatives eliminated during formulation are shown in Table D-22 and discussed below.
Alternatives selected for further evaluation are discussed in the Plan-EA.

Table D-22. Alternatives Considered During the Formulation Phase

Selected
Completeness | Effectiveness | Efficiency | Acceptability | for Further

Alternative Evaluation
L1_n1n_g and Piping Whole Ves Ves No No No
District
Line D-Main Canal and Ves Ves No Ves No
D-System Laterals
D-Main Canal and D-1
Canal Lining and Lateral Yes Yes Yes Yes Yes
Piping
D—Mam. Cana@ a.nd Lateral Yes Yes Yes Yes Yes
Pressurized Piping
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D-Main Canal Gravity

.. Yes Yes Yes Yes Yes
Piping

No Action (Future
without Federal No No No No Yes
Investment)

Modernization

. Yes Yes Yes Yes Yes
Alternative

D.2.1 Alternatives Not Selected for Further Evaluation

D.2.1.1  Lining and Piping Whole District

This alternative evaluated the lining and piping of the entire KID canal and lateral network. Two-
hundred miles of District-operated canals and laterals generally run southeast to irrigate 53,638 acres
of agricultural lands as well as urban and rural areas. After consultation with engineers and KID, it
was determined that this alternative would be logistically infeasible to pursue, due to the vast scale of
District infrastructure and cost of implementing a system-wide project. KID would not be
reasonably able to obtain match funding for a project of this size, and the implementation of the
project would be logistically infeasible for the District. This alternative was dismissed from further
consideration because it would not efficiently address the project purpose and need, was not
logistically acceptable or reasonable for the District to pursue, and thus would not achieve the
Federal Objective and Guiding Principles.

After evaluating District goals, The D system was prioritized for modernization due to is location at
the bottom of the District, where the portion of land designated for agricultural purposes is higher,
and where a higher proportion of operational challenges exist for the District. The D Canal system
conveys irrigation water through approximately 23 miles of main canals and 28.5 miles of laterals,
comprising approximately 27.8% of the entire District.

KID worked with SHN Engineering to develop a SIP, to develop modernization projects (both
energy and water conservation-focused) throughout the D-System. Based on the high-level
engineering designs presented in the SIP, the District determined that a combination of lining and
piping select areas of the D-System would be acceptable both to the District and patrons, as well as
having the maximum benefit while maintaining feasible project scope and costs. The combination of
lining and piping the select areas of the D-system was carried forward for detailed analysis.

D.2.1.2 Line D Main Canal and D System Laterals

This alternative evaluated the lining of the entire D Canal and system laterals. Canal lining would
involve covering the bottom and sides of the currently open D Canal with a geotextile liner and
shotcrete to prevent water from seeping into the underlying soils and rock.

Lining would increase water velocity in the canals because the concrete cover is a smoother surface
than the existing underlying soils and rock. The smoother surface would make the sides of the canals
slippery and could be a threat to public safety if the lined section of the canal were adjacent to a
population-dense area or easily accessible by the public. Fencing and safety ladders would be needed
for the canal lining alternative to address the public safety criteria of the Federal Objective.
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Canal lining would only partially meet the project purpose of conserving water. While lining would
reduce water loss from seepage, it would not reduce water loss from evaporation. The lining
materials would have an expected lifespan of approximately 50 years for Concrete Canvas and 25 to
50 years for HDPE before needing to be replaced (SHN 2023). Before replacement, as the system
aged, it would likely require maintenance with progressively increasing frequency. This would be
necessary to address wear and cracks in the lining, which would otherwise result in increased water
loss through seepage over time.

Canal lining the entire D-System (Main Canal and laterals) would not fully meet the project purpose
and need to improve water delivery reliability. An anticipated increase in O&M costs and continued
potential losses from evaporation and seepage would preclude the provision of a similar level of
water conservation efficiency as piping, making canal lining a less effective approach when applied
to the entire D-System. As a result, the D Main Canal and D-System lateral lining alternative was
dismissed from further consideration because it would not effectively or efficiently meet the project
purpose and need, would not be acceptable to the public due to risks for public safety, and thus
would not achieve the Federal Objective and Guiding Principles.

D.3  Capital Costs
D.3.1 D-Main Canal and D-1 Canal Lining and Lateral Piping Costs

Due to the high costs of pressurized piping the entire D-Main Canal, a common and less expensive
option for modernization is lining canals with an impervious material. This alternative evaluated the
feasibility, cost, and longevity of lining the entirety of both the D-Main and the D-1 Canals. A
variety of liner materials were considered as potential solutions for lining the D and D-1 canals.
These liners were found to have shorter lifespans when compared to other options evaluated in the
District’s System Improvement Plan (SIP) and, over time, would require increasing maintenance as
they are exposed to the elements.

Additionally, this alternative would gravity pipe all laterals within the D-System and incorporate
pump station improvements, including new pumps, the integration of VFDs, and automated trash
rakes to both the Adams and Stukel Pumping Plants. This alternative would cost approximately
$70,789,000.
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Table D-23. D-Main Canal and D-1 Canal Lining and Lateral Piping Capital Costs.

Pipe Estimated Engineerin
Lined Canals Feature Diameter Quantity Construction Contingency Subtotal gélost g TOTAL
(in) Costs

HDPE
D-1 Canal Liner N/A 701316 SF $1,051,974 $315,592 $1,367,566 $205,135 $1,572,701
D-1 Canal Sub-Liner N/A 701316 SF $617,158 $185,147 $802,306 $120,346 $922,651
D-1 Canal Lined Total $1,669,132 $500,740 $2,169,872 $325,481 $2,495,352
D-1 Canal Large N/A 0EA $- $- $- $- $-

Control
D-1 Canal ifii ol N/A SEA $1,600,000 $480,000 $2,080,000 $312,000 $2,392,000
D-1 Canal Turnout N/A 4 EA $90,000 $27,000 $117,000 $17,550 $134,550
D-1 Canal Structure Total $1,690,000 $507,000 $2,197,000 $329,550 $2,526,550
Adams Pump Station IEZS’ECC N/A 3 EA $450,000 $135,000 $585,000 $87,750 $672,750
Adams Pump Station EZ?{Zh N/A 1 EA $180,000 $54,000 $234,000 $35,100 $269,100
?ﬂfﬁ‘s Pump Station $630,000 $189,000 $819,000 $122,850 $941,850
D-1 Canal Main Total $3,989,132 $1,196,740 $5,185,872 $777,881 $5,963,752
D-1A Piping 18 1350 LF $135,189 $40,557 $175,746 $26,362 $202,108
D-1A Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-1A Total $142,689 $42,807 $185,496 $27,824 $213,320
D-1B Piping 18 4500 LF $450,630 $135,189 $585,819 $87,873 $673,692
D-1B Turnout Turnout 1EA $7,500 $2250 $9.750 $1463 $11213
D-1B Total $458,130 $137,439 $595,569 $89,335 $684,904
D-1C Existing Piped
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Pipe Estimated Engineerin
Lined Canals Feature Diameter Quantity Construction Contingency Subtotal gzlost g TOTAL
(in) Costs
D-2 Piping 24 2700 LF $377,946 $113,384 $491,330 $73,699 $565,029
D-2 Turnout Turnout 5EA $37,500 $11,250 $48,750 $7,313 $56,063
D-2 Total $415,446 $124,634 $540,080 $81,012 $621,092
D-3 Piping 36 5400 LF $1,120,365 $336,110 $1,456,475 $218471 $1,674,946
D-3 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44,850
D-3A Piping 24 4700 LF $657,906 $197,372 $855,278 $128,292 $983,569
D-3A Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7,313 $56,063
D-3 Total $1,845,771 $553,731 $2,399,502 $359,925 $2,759,428
D-1 Canal Laterals Total $2,862,036 $858,611 $3,720,647 $558,097 $4,278,744
HDPE
D Canal Liner N/A 6105275 SE $9,157912 $2,747,374 $11,905,285 $1,785,793 $13,691,078
D Canal Sub-Liner N/A 6105275 SE $5,372,642 $1,611,792 $6,984,434 $1,047,665 $8,032,099
D Canal Lined Total $14,530,553 $4,359,166 $18,889,719 $2,833,458 $21,723,177
D Canal Ic’irriiol N/A 6 EA $2,400,000 $720,000 $3,120,000 $468,000 $3,588,000
D Canal ir:)liltlml N/A 11 EA $2,200,000 $660,000 $2,860,000 $429,000 $3,289,000
D Canal Turnout N/A 26 EA $585,000 $175,500 $760,500 $114,075 $874,575
D Canal Structure Total $5,185,000 $1,555,500 $6,740,500 $1,011,075 $7,751,575
Stukel Pump Station EZSE ce N/A 3EA $450,000 $135,000 $585,000 $87,750 $672,750
Stukel Pump Station ;{:iseh N/A 1EA $180,000 $54,000 $234,000 $35,100 $269,100
?:tl;fl Pump Station $630,000 $189,000 $819,000 $122,850 $941,850
D Canal Main Total $40,061,107 $12,018,332 $52,079,439 $7,811,916 $30,416,602
D-5 Piping 30 6650 LF $1,050,201 $315,060 $1,365,262 $204,789 $1,570,051
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Li .Pip € . Estimate'd . Engineering
ined Canals Feature Diameter Quantity Construction Contingency Subtotal Cost TOTAL
(in) Costs
D-5 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-5 Total $1,072,701 $321,810 $1,394,512 $209,177 $1,603,688
Drain 1 Piping 24 6550 LF $916,869 $275,061 $1,191,930 $178,789 $1,370,719
Drain 2 Piping 24 4300 LF $601,914 $180,574 $782,488 $117,373 $899,861
D-7 Piping 18 1250 LF $125,175 $37,553 $162,728 $24,409 $187,137
D-7 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2,925 $22,425
D-7 Total $140,175 $42,053 $182,228 $27,334 $209,562
D-8 Piping 18 1000 LF $100,140 $30,042 $130,182 $19,527 $149,709
D-8 Turnout Turnout 1EA $7,500 $2,250 $9,750 $1,463 $11,213
D-8 Total $107,640 $32,292 $139,932 $20,990 $160,922
D-9 Piping 24 3650 LF $510,927 $153278 $664.,205 $99,631 $763,836
D-9 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2,925 $22.425
D-9 Total $525,927 $157,778 $683,705 $102,556 $786,261
D-9.5 Piping 18 1150 LF $115,161 $34,548 $149,709 $22.456 $172,166
D-9.5 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2,925 $22,425
D-9.5 Total $130,161 $39,048 $169,209 $25,381 $194,591
Private Pump_01 Piping 24 700 LF $97,986 $29,396 $127,382 $19,107 $146,489
Private Pump_01 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
Private Pump_01 Total $105,486 $31,646 $137,132 $20,570 $157,702
D-10 Piping 18 3000 LF $300,420 $90,126 $390,546 $58,582 $449,128
D-10 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2,925 $22,425
D-10 Total $315,420 $94,626 $410,046 $61,507 $471,553
D-11 Piping 18 2500 LF $250,350 $75,105 $325,455 $48,818 $374,273
D-11 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44.,850
D-11 Total $280,350 $84,105 $364,455 $54,668 $419,123
D-12 Piping 36 1000 LF $207,475 $62,243 $269,718 $40,458 $310,175
D-12 Piping 24 6300 LF $881,874 $264,562 $1,146,436 $171,965 $1,318402
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: .Pip € . Estimate.d . Engineering
Lined Canals Feature Diameter Quantity Construction Contingency Subtotal Cost TOTAL
(in) Costs
D-12 Turnout Turnout 2 EA $15,000 $4.500 $19,500 $2,925 $22,425
D-12A Piping 18 3200 LF $320,448 $96,134 $416,582 $62,487 $479,070
D-12A Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-12C Piping 18 3200 LF $320,448 $96,134 $416,582 $62,487 $479,070
D-12C Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4.388 $33,638
D-12 Total $1,790,245 $537,074 $2,327,319 $349,098 $2,676,416
D-13 Not in Use
D-14 Piping 24 3900 LF $545,922 $163,777 $709,699 $106,455 $816,153
D-14 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4.388 $33,638
D-14 Total $568,422 $170,527 $738,949 $110,842 $849,791
D-15 Piping 30 7000 LF $1,105475 $331,643 $1437,118 $215,568 $1,652,685
D-15 Turnout Turnout 7EA $52,500 $15,750 $68,250 $10,238 $78,488
D-15 Total $1,157,975 $347,393 $1,505,368 $225,805 $1,731,173
Private Pump_02 Piping 24 1300 LF $181,974 $54,592 $236,566 $35485 $272,051
Private Pump_02 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
Private Pump_02 Total $189,474 $56,842 $246,316 $36,947 $283,264
D-16 Piping 36 2900 LF $601,678 $180,503 $782,181 $117,327 $899,508
D-16 Piping 24 9750 LF $1,364,805 $400,442 $1,774247 $266,137 $2,040,383
D-16 Turnout Turnout 30 6 EA $45,000 $13,500 $58,500 $8,775 $67,.275
D-16-A Piping Turnout 6100 LF $963,343 $289,003 $1,252,345 $187,852 $1,440,197
D-16-A Turnout 24 1EA $7,500 $2,250 $9,750 $1,463 $11,213
D-16-Al Piping Turnout 1800 LF $251,964 $75,589 $327.553 $49,133 $376,686
D-16-A1 Turnout 1EA $7,500 $2,250 $9,750 $1,463 $11,213
D-16 Total $3,241,789 $972,537 $4,214,326 $632,149 $4,846,475
D-17 Piping 18 950 LF $95,133 $28,540 $123,673 $18,551 $142,224
D-17 Turnout Turnout 1EA $7,500 $2,250 $9,750 $1,463 $11,213
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: .Pip € . Estimate'd . Engineering
Lined Canals Feature Diameter Quantity Construction Contingency Subtotal Cost TOTAL
(in) Costs
D-17 Total $102,633 $30,790 $133,423 $20,013 $153,436
D-18 Piping 30 6800 LF $1,073,890 $322,167 $1,396,057 $209,409 $1,605,466
D-18 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-18 Total $1,118,890 $335,667 $1,454,557 $218,184 $1,672,741
D-19 Piping 30 8200 LF $1,294,985 $388,496 $1,683,481 $252,522 $1,936,003
D-19 Turnout Turnout 9EA $67,500 $20,250 $87,750 $13,163 $100,913
D-19 Total $1,362,485 $408,746 $1,771,231 $265,685 $2,036,915
D-20 Piping 30 6800 LF $1,073,800 $322,167 $1,396,057 $209,409 $1,605,466
D-20 Turnout Turnout 8 EA $60,000 $18,000 $78,000 $11,700 $89,700
D-20 Total $1,133,890 $340,167 $1,474,057 $221,109 $1,695,166
D-22 Pipe 30 5500 LF $868,588 $260,576 $1,129,164 $169,375 $1,298,538
D-22 Turnout Turnout 5EA $37,500 $11,250 $48,750 $7,313 $56,063
D-22 Total $906,088 $271,826 $1,177,914 $176,687 $1,354,601
D-23 Piping 24 4000 LF $559,920 $167976 $727,896 $109,184 $837,080
D-23 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-23 Total $582,420 $174,726 $757,146 $113,572 $870,718
D-23.5 Piping 18 1000 LF $100,140 $30,042 $130,182 $19,527 $149,709
D-23.5 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-23.5 Total $107,640 $32,292 $139,932 $20,990 $160,922
D-24 Piping 24 4300 LF $601,914 $180,574 $782,488 $117,373 $899,861
D-24 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-24 Total $646,914 $194,074 $840,988 $126,148 $967,136
Drain 11 Not Enough Info
D-25 Piping 36 4900 LF $1,016,628 $304,988 $1,321,616 $198,242 $1,519,858
D-25 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44,850
D-25 Total $1,046,628 $313,988 $1,360,616 $204,092 $1,564,708
D-25.5 Piping 30 8600 LF $1,358,155 $407,447 $1,765,602 $264.,840 $2,030,442
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D-26 Piping 30 3600 LF $568,530 $170,559 $739,089 $110,863 $849,952
D-26 Turnout Turnout 5EA $37,500 $11,250 $48,750 $7,313 $56,063

ALL CANALS AND
PUMPS TOTAL $70,789,000
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D.3.2 D-Main Canal and Lateral Pressurized Piping Costs

A pressurized pipeline is an effective option for addressing KID’s modernization goals. Pressurized
piping is the most capital cost-intensive option, yet it is intended for a lifespan of 100 years or more
with adequate maintenance. Several alighments, pipe sizes, and configurations were considered as
part of a high-level design and analysis of this option.

Through discussion with FCA and KID, SHN determined a series of three pipelines to be an
effective method of pressurized conveyance within the alignment of the existing D and D-1 canals.
Each of the pipelines vary in diameter and serve specific sections of the D Canal along with Shasta
View and Malin irrigation districts. Each lateral has an appropriately sized connection and capacity
to meet design requirements. For the D-1 Canal, a single pipeline was determined sufficient for the
canal and laterals. The pressurized pipeline option also incorporates pump station improvements,
including upgrading existing pumps, installing new pumps, integrating VEFDs, and installing
automated trash rakes. Additionally, a new pump station would be implemented at the G-D Drop.
This alternative would cost approximately $464,652,000.
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Table D-24. D-Main Canal and Lateral Pressurized Piping Capital Costs

Pressurized | Proposed |  Pipe : Estimated ; Engineering
Canals Feature | Diameter Quantity | construction | Contingency Subtotal Cost TOTAL
£ AY ~ o
D-1 Canal .
Pipc Piping 48 20,500 LF $8,094,375 $2,698,313 $11,692,688 $1,753.903 $13,446,591
D-1 Canal
Pipe Turnouts N/A 4EA $60,000 $18,000 $78,000 $11,700 $89,700
D-1 Canal $9,054,375 $2,716,313 $11,770,688 $1,765,603 $13,536,291
Pipe Total bl b bl bl b bl b bl bl bk
Adams Pump | Pump N/A 3 EA $19,110,000 $5,733,000 $24,843,000 $3,726,450 $28,569,450
Station Replace
f;jiﬁ Pump | sh Rake N/A 1 EA $180,000 $54,000 $234,000 $35,100 $269,100
Adams Pump
; $19,290,000 $5,787,000 $25,077,000 $3,761,550 $28,838,550
Station Total
D-1 Canal
: $28,344,375 $8,503,313 $36,847,688 $5,527,153 $42,374,841
Main Total
D-1A Piping 12 1350 LF $50,356 $15,107 $65,462 $9,.819 $75282
D-1A Turnout Turnout 1EA $7,500 $2250 $9.750 $1463 $11,213
D-1A Total $57,856 $17,357 $75,212 $11,282 $86,494
i 16 4500 LF 264,263 79,279 343 541 51,531 395,072
DAB DB Piping $ $ $ $ $
Turnout Turnout 1 EA $7,500 $2250 $9,750 $1,463 $11213
D-1B Total $271,763 $81,529 $353,291 $52,994 $406,285
D-1C Existing Piped
D-2 Piping 24 2700 LF $356,833 $107,050 $463,883 $69,583 $533,466
D-2 Turnout Turnout 5EA $37,500 $11,250 $48,750 $7313 $56,063
D-2 Total $394,333 $118,300 $512,633 $76,895 $589,528
D-3 Piping 36 5400 LF $1,338,120 $401,436 $1,739,556 $260.933 $2,000,489
D-3 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44.850
D-3A Piping 24 4700 LF $621,154 $186,346 $807,501 $121,125 $928,626
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Pressurized | Proposed Pipe . Estimated . Engineering

Canals Feature | Diameter Quantity | construction | Contingency Subtotal Cost TOTAL

VAN ~ “
D-3A Turnout Turnout 5 EA $37,500 $11,250 $48.750 $7313 $56,063
D-3 Total $2,026,774 $608,032 $2,634,807 $395,221 $3,030,028
IL);:egfsn;}oml $2,750,726 $825,218 $3,575,944 $536,392 $4,112,335
D Canal Pipe .
a1 Piping 63 34,000 LF $20,604,000 $6,181,200 $26,785.200 $4,017,780 $30,802,980
D Canal Pipe
5 Turnout Turnout 10 EA $150,000 $45,000 $195,000 $29,250 $224.250
1; f{;‘;’;llplpe $20,754,000 $6,226,200 $26,980,200 $4,047,030 $31,027,230
D Canal Pipe -
e Piping 63 33,900 LF $20,543.400 $6,163,020 $26,706,420 $4,005.963 $30,712,383
D Canal Pipe -
i Piping 72 66,100 LF $92,407,800 $27,722,340 $120,130,140 $18,019,521 $138,149,661
D Canal Pipe
e Turnout Turnout 14 EA $210,000 $63,000 $273,000 $40,050 $313.950
D Canal Pipe
v $113,161,200 $33,948,360 $147,109,560 $22,066,434 $169,175,994
D Canal Pipe -
s Piping 72 66,100 LF $92,407,800 $27,722,340 $120,130,140 $18,019,521 $138,149,661
g 3ca“"‘1 PiPe | Trnout Turnout 2EA $30,000 $9,000 $39,000 $5,850 $44,850
gfli‘gfallplpe $92,437,800 $27.731,340 $120,169,140 $18,025,371 $138,194,511
D Canal Pipe
Torl $226,353,000 $67,905,900 $294,258,900 $44,138,835 $338,397,735
Stukel Pump | Pump
St Replace N/A 3EA $450,000 $135,000 $585,000 $87,750 $672,750
Sggzlnpump Trash Rake N/A 1 EA $180,000 $54,000 $234,000 $35,100 $269,100
Stukel Pump
Seation Ton] $630,000 $189,000 $819,000 $122,850 $941,850
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: Pipe Estimated : :
Pressurized | Proposed | @ meter | Quantity | Congtruction | Contingency |  Subtotal | ""ENHRE | rorar
PN o .
D Canal New | Pump N/A 1 EA $34,000,000 $10,200,000 $44.200,000 $6,630,000 $50,830,000
Pump Station | Station
?ui?glt i‘x ;{ﬁlmke N/A 1 EA $330,000 $99,000 $429,000 $64,350 $493,350
D Canal New
Pump Station $34,330,000 $10,299,000 $44,629,000 $6,694,350 $51,323,350
Total
D Canal
Nain Total $261,313,000 $78,393,900 $339,706,900 $50,956,035 $390,662,935
D-5 Piping 26 6650 LF $859,546 $257,864 $1,117,409 $167,611 $1,285,021
D-5 Turnout Turnout 3EA $22,500 $6,750 $29,250 $4388 $33,638
D-5 Total $882,046 $264,614 $1,146,659 $171,999 $1,318,658
Drain 1 Piping 22 6550 LF $727,649 $218,295 $945.944 $141,892 $1,087,836
Drain 2 Piping 22 4300 LF $477,693 $143,308 $621,001 $93,150 $714,152
D-7 Piping 12 1250 LF $46,626 $13,988 $60,613 $9,092 $69,705
D-7 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2925 $22,425
D-7 Total $61,626 $18,488 $80,113 $12,017 $92,130
D-8 Piping 16 1000 LEF $58,725 $17,618 $76,343 $11,451 $87,794
D-8 Turnout Turnout 1 EA $7,500 $2250 $9,750 $1,463 $11.213
D-8 Total $66,225 $19,868 $86,093 $12,914 $99,006
D9 Piping 2 3650 LF $405,484 $121,645 $527,129 $79,069 $606,199
D9 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2925 $22,425
D-9 Total $420,484 $126,145 $546,629 $81,994 $628,624
D95 Piping 12 1150 LF $42,896 $12,869 $55,764 $8365 $64,129
D95 Turnout Turnout 2EA $15,000 $4,500 $19,500 $2025 $22,425
D-9.5 Total $57,896 $17,369 $75,264 $11,290 $86,554
gfjﬁ;ﬁo . Piping 20 700 LF $64,244 $19,273 $83,518 $12,528 $96,045
gfj;f;io . Turnout Turnout 1 EA $7,500 $2.250 $9.750 $1463 $11213
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Estimated

Pressurized | Proposed Pipe . . Engineering

Canals Feature | Diameter Quantity | construction | Contingency Subtotal Cost TOTAL

VAN ~ “
Private
Pump_01 $71,744 $21,523 $93,268 $13,990 $107,258
Total
D-10 Piping 12 3000 LF $111,002 $33,570 $145472 $21,821 $167293
D-10 Turnout Turnout 2 EA $15,000 $4500 $19,500 $2925 $22.425
D-10 Total $126,902 $38,070 $164,972 $24,746 $189,718
D-11 Piping 16 2500 LF $146,813 $44.044 $190,856 $28,628 $219,485
D-11 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44.850
D-11 Total $176,813 $53,044 $229 856 $34.478 $264,335
D-12 Piping 32 1000 LF $195,795 $58,739 $254,534 $38,180 $292,714
D-12 Piping 24 6300 LF $832,611 $249,783 $1,082,394 $162,359 $1,244,754
D-12 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2,925 $22,425
D-12A Piping 16 3200 LF $187,920 $56,376 $244.296 $36,644 $280,940
D-12A Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-12C Piping 16 3200 LF $187,920 $56,376 $244.296 $36,644 $280,940
D-12C Turnout Turnout 3EA $22,500 $6,750 $29,250 $4388 $33,638
D-12 Total $1,464.246 $439.274 $1,903,520 $285,528 $2,189,048
D-13 Not in use
D-14 Piping 22 3900 LF $433 257 $129,977 $563,234 $84.485 $647,719
D-14 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-14 Total $455.757 $136,727 $592,484 $88,873 $681,356
D-15 Piping 26 7000 LF $904,785 $271,436 $1,176,221 $176,433 $1,352,654
D-15 Turnout Turnout 7 EA $52,500 $15,750 $68,250 $10,238 $78.488
D-15 Total $957,285 $287,186 $1,244.471 $186,671 $1,431,141
Private ..
Pump_02 Piping 22 1300 LF $144.419 $43,326 $187,745 $28,162 $215,906
Private Turnout Turnout 1 EA $7,500 $2250 $9.750 $1463 $11213
Pump_02
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Estimated

. Pi e . .
P‘E‘“‘:r‘l‘;:ed Pézgt"j;d Dinmeier | Quantity | Conermstion | Contingency |  Subtotal E“g(‘:‘fset‘mg TOTAL
Private — —
Pump_02 $151,919 $45,576 $197,495 $29,624 $227,119
Total
D-16 Piping 36 2900 LF $718,620 $215,586 $934.,206 $140,131 $1,074,337
D-16 Piping 24 9750 LF $1.288,565 $386,569 $1,675,134 $251,270 $1.926,404
D-16 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-16-A Piping 30 6100 LF $1,049,711 $314913 $1.364,624 $204,694 $1,569318
D-16-A Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-16-A_1 Piping 24 1800 LF $237,889 $71,367 $309,256 $46,388 $355,644
D-16-A_1 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-16 Total $3,354,785 $1,006,435 $4.361,220 $654,183 $5,015,403
D-17 Piping 12 950 LF $35,435 $10,631 $46,066 $6,910 $52,976
D-17 Turnout Turnout 1EA $7,500 $2250 $9.750 $1463 $11213
D-17 Total $42,935 $12,881 $55,816 $8,372 $64,189
D-18 Piping 26 6800 LF $878,934 $263,680 $1,142,614 $171,392 $1,314,006
D-18 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-18 Total $923,934 $277,180 $1,201,114 $180,167 $1,381,281
D-19 Piping 30 8200 LF $1,411,087 $423.326 $1,834413 $275,162 $2,109,575
D-19 Turnout Turnout 9 EA $67,500 $20250 $87,750 $13,163 $100913
D-19 Total $1,478,587 $443,576 $1,922,163 $288,324 $2,210,487
D-20 Piping 30 6800 LF $1,170,170 $351,051 $1,521,220 $228183 $1,749,403
D-20 Turnout Turnout 8 EA $60,000 $18,000 $78,000 $11,700 $89,700
D-20 Total $1,230,170 $369,051 $1,599,220 $239,883 $1,839,103
D-22 Piping 30 5500 LF $946,461 $283,938 $1,230,399 $184,560 $1,414,959
D-22 Turnout Turnout 5EA $37,500 $11,250 $48.750 $7313 $56,063
D-22 Total $983,961 $295,188 $1,279,149 $191,872 $1,471,021
D-23 Piping 24 4000 LF $528,642 $158,593 $687,235 $103,085 $790,320
D-23 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-23 Total $551,142 $165,343 $716,485 $107,473 $823,957
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Pressurized | Proposed |  Pipe : Estimated ; Engineering

Canals Feature | Diameter Quantity | construction | Contingency Subtotal Cost TOTAL

L2\ ~ .
D-23.5 Piping 12 1000 LF $37,301 $11,190 $48,491 $7274 $55,764
D-23.5 Turnout Turnout 1EA $7,500 $2250 $9.750 $1463 $11213
D-23.5 Total $44.,801 $13 440 $58,241 $8.736 $66,977
D-24 Piping 24 4300 LF $568,290 $170,487 $738,777 $110,817 $849,594
D-24 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8775 $67275
D-24 Total $613,290 $183,987 $797,277 $119,592 $916,869
Drain 11 Not Enough Info
D-25 Piping 36 4900 LF $1,214,220 $364,266 $1,578,486 $2306,773 $1,815,259
D-25 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44.850
D-25 Total $1,244,220 $373,266 $1,617,486 $242,623 $1,860,109
D-25.5 Piping 28 8600 LF $1289.162 $386,748 $1675910 $251,386 $1,927296
D-25.5 Turnout Turnout 5EA $37,500 $11,250 $48,750 $7,313 $56,063
D-25.5 Total $1,326,662 $397,998 $1,724,660 $258,699 $1,983,359
D-26 Piping 26 3600 LF $465,318 $139,595 $604,913 $90,737 $695,650
D-26 Turnout Turnout 5EA $37,500 $11,250 $48.750 $7313 $56,063
D-26 Total $502,818 $150,845 $653,663 $98,050 $751,713
D Canal
$18,395,587 $5,518,676 $23,914,263 $3,587,139 $27,501,403
Laterals Total
ALL
CANALS
AND $464,652,000
PUMPS
TOTAL
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D.3.3 D-Main Canal Gravity Piping Costs

A gravity-flow pipeline is less expensive compared to a pressurized pipeline, but at the cost of many
of the conveniences and efficiencies of a pressurized system. The alignments, pipe sizes, and
configurations were determined in the same manner as the pressurized option, but with size
variations due to meeting design requirements. As a result, the design alighments are the same but
include the appurtenances required of a gravity system.

As part of this option, both the D-Main Canal and the D-System laterals would be gravity piped and
would serve to provide irrigation flow to patrons. The gravity pipeline option also incorporates
pump station improvements, including new pumps, the integration of VFDs, and automated trash
rakes. This alternative would cost approximately $268,860,000.
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Table D-25. D-Main Canal Gravity Piping Capital Costs.

D-1 Canal Pipe

Piping

$8,511,600

$2,553,480

$11,065,080

$1,659,762

$12,724.842

D-1 Canal Pipe

Turnouts

$45,000

$13,500

$58,500

$8,775

$67,275

Adams Pump | Pump N/A 3 EA $450,000 $135,000 $585,000 $87,750 $672.750
Station Replace
gi;f; Pump | oh Rake N/A 1 EA $180,000 $54,000 $234,000 $35,100 $269,100

D-1A Piping 18 1350 LF $135,189 $40,557 $175,746 $26,362 $202,108
D-1A Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-1B Piping 18 4500 IF $450,630 $135,189 $585,819 $87,873 $673,692
D-1B Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213

D2 Piping 24 2700 LF $377.946 $113384 $491,330 $73,699 $565,029

D-2 Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7313 $56,063

D-3 Piping 36 5400 LF $1,120,365 $336,110 $1456,475 $218471 $1,674.046
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Proposed Eilpe et o o Engineerin.
Piped Gravit: P Diameter | Quantit Quantity | Construction | Contingenc Subtotal gt g TOTAL
P y Feature y gency Cost
(in) Costs
D-3 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44,850
D-3A Piping 24 4700 LE $657,906 $197,372 $855,278 $128292 $983,569
D-3A Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7,313 $56,063
D-3 Total $1,845,771 $553,731 $2,399,502 $359,925 $2,759,428
DA G $2,862,036 $858,611 $3,720,647 $558,007 $4.078,744
Laterals Total
D Canal Pipe Piping 60 34,000 LF $14,116,800 $4.235,040 $18,351,840 $2,752,776 $21,104,616
D Canal Pipe Turnout Turnout 10 EA $112,500 $33,750 $146,250 $21,938 $168,188
1D (Cerpll it $14,229,300 $4.268,790 $18,498,090 $2,774,714 $21,272,804
#1 Total
D Canal Pipe Piping 60 33,900 LF $14,075,280 $4.222,584 $18,297,864 $2,744,680 $21,042,544
I;ZCanal Pipe Piping 96 66,100 LF $59,261,294 $17,778.388 $77,039,682 $11,555,952 $88,595,635
D Canal Pipe Turnout | Turnout 14 EA $157,500 $47,.250 $204,750 $30,713 $235,463
D) Cexiril 187 $73,494,074 $22,048,222 $95,542,296 $14,331,344 $109,873,641
#2 Total
13 Canal Pipe Piping 96 66,100 LF $59,261,294 $17,778,388 $77,039,682 $11,555,952 $88,595,635
D Canal Pipe Turnout Turnout 2 EA $22,500 $6,750 $29,.250 $4,388 $33,638
1D) (Cerpll it $59,283,794 $17,785,138 $77,068,932 $11,560,340 $88,629,272
#3 Total
IT)O(;“M Ribe $147,007,168 | $44,102150 | $191,109,318 $28,666,398 $219,775,716
Stukel Pump Pump N/A 3 EA $450,000 $135,000 $585,000 $87,750 $672.750
Station Replace
gt‘:ﬁfn Pump Trash Rake N/A 1 EA $180,000 $54,000 $234,000 $35,100 $269,100
Sl GHERRY $630,000 $189,000 $819,000 $122,850 $941,850
Station Total
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Pi . Proposed .Pipe . . Estimafed . Engineering
iped Gravity Feature Dlafneter Quantity | Quantity | Construction | Contingency Subtotal Cost TOTAL
(in) Costs
,I?Ogl‘nal Lls $147,637,168 | $44291150 | $191,928318 $28,789,248 $220,717,566
D5 Piping 30 6650 LF $1,050,201 $315,060 $1,365,262 $204,789 $1,570,051
D5 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
D-5 Total $1,072,701 $321,810 $1,394,512 $209,177 $1,603,688
Drain 1 Piping 24 6550 LF $916,869 $275,061 $1,191,930 $178,789 $1,370,719
Drain 2 Piping 24 4300 LF $601,914 $180,574 $782,488 $117,373 $899,861
D-7 Piping 18 1250 LF $125,175 $37,553 $162,728 $24,409 $187,137
D-7 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2,925 $22,425
D-7 Total $140,175 $42,053 $182,228 $27,334 $209,562
D-8 Piping 18 1000 LF $100,140 $30,042 $130,182 $19,527 $149,709
D-8 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11.213
D-8 Total $107,640 $32,292 $139,932 $20,990 $160,922
D9 Piping 24 3650 LF $510927 $153278 $664,205 $99,631 $763,836
D9 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2925 $22,425
D-9 Total $525,927 $157,778 $683,705 $102,556 $786,261
D95 Piping 18 1150 LF $115,161 $34,548 $149,709 $22,456 $172,166
D95 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2925 $22,425
D-9.5 Total $130,161 $39,048 $169,209 $25,381 $194,591
gfjrvrf;io ) Piping 24 700 LF $97,986 $29,396 $127,382 $19,107 $146,489
gi;;“;io : Turnout Turnout 1 EA $7,500 $2250 $9,750 $1,463 $11,213
gfjrnge_o | Toul $105,486 $31,646 $137,132 $20,570 $157,702
D-10 Piping 18 3000 LF $300420 $90,126 $390,546 $58,582 $449,128
D-10 Turnout Turnout 2 EA $15,000 $4,500 $19,500 $2,925 $22,425
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Pi . Proposed .Pipe . . Estimafed . Engineering
iped Gravity Feature Dlafneter Quantity | Quantity | Construction | Contingency Subtotal Cost TOTAL
(in) Costs
D-10 Total $315,420 $94,626 $410,046 $61,507 $471,553
D-11 Piping 18 2500 LF $250,350 $75,105 $325455 $48,818 $374273
D-11 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44.850
D-11 Total $280,350 $84,105 $364,455 $54,668 $419,123
D-12 Piping 36 1000 LF $207,475 $62,243 $269,718 $40458 $310,175
D-12 Piping 24 6300 LF $881,874 $264,562 $1,146,436 $171,965 $1,318402
D-12 Turnout Turnout 2 EA $15,000 $4.500 $19,500 $2.925 $22425
D-12A Piping 18 3200 LF $320.448 $96,134 $416,582 $62,487 $479,070
D-12A Turnout Turnout 3 EA $22,500 $6,750 $29.250 $4,388 $33,638
D-12C Piping 18 3200 LF $320,448 $96,134 $416,582 $62,487 $479,070
D-12C Turnout | Turnout 3 EA $22,500 $6,750 $29.250 $4.388 $33,638
D-12 Total TIPS S P $349,098 $2,676,416
D-13 Not in Use
D-14 Piping 24 3900 LF $545,922 $163,777 $709,699 $106,455 $816,153
D-14 Turnout Turnout 3 EA $22,500 $6,750 $29.250 $4,388 $33,638
D-14 Total $568,422 $170,527 $738,949 $110,842 $849,791
D-15 Piping 30 7000 LF $1,105475 $331,643 $1437,118 $215,568 $1,652,685
D-15 Turnout Turnout 7 EA $52,500 $15,750 $68.250 $10,238 $78488
D-15 Total $1,157,975 $347,393 $1,505,368 $225,805 $1,731,173
giﬁ;ﬁo ) Piping 24 1300 LF $181,974 $54,592 $236,566 $35485 $272,051
iﬁ;f;i 0 Turnout | Turnout 1 EA $7,500 $2250 $9.750 $1463 $11.213
gfjrvlf;e_oz ol $189,474 $56,842 $246,316 $36,947 $283,264
D-16 Piping 36 2900 LF $601,678 $180,503 $782,181 $117,327 $899,508
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Pi . Proposed .Pipe . . Estimafed . Engineering
iped Gravity Feature Dlafneter Quantity | Quantity | Construction | Contingency Subtotal Cost TOTAL
(in) Costs
D-16 Piping 24 9750 LF $1,364,805 $400,442 $1,774.247 $266,137 $2,040,383
D-16 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-16-A Piping 30 6100 LF $963,343 $289,003 $1,252,345 $187,852 $1,440,197
D-16-A Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1463 $11213
D-16-A_1 Piping 24 1800 LF $251,964 $75,589 $327,553 $49,133 $376,686
D-16-A_1 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-16 Total $3,241,789 $972,537 $4,214,326 $632,149 $4,846,475
D-17 Piping 18 950 LF $95,133 $28,540 $123673 $18,551 $142,224
D-17 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1.463 $11213
D-17 Total $102,633 $30,790 $133,423 $20,013 $153,436
D-18 Piping 30 6800 LF $1,073,890 $322,167 $1,396,057 $209,409 $1,605,466
D-18 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-18 Total $1,118,890 $335,667 $1,454,557 $218,184 $1,672,741
D-19 Piping 30 8200 LF $1,294,985 $388,496 $1,683481 $252,522 $1,936,003
D-19 Turnout Turnout 9 EA $67,500 $20,250 $87,750 $13,163 $100913
D-19 Total $1,362,485 $408,746 $1,771,231 $265,685 $2,036,915
D-20 Piping 30 6800 LF $1,073,890 $322,167 $1,396,057 $209,409 $1,605,466
D-20 Turnout Turnout 8 EA $60,000 $18,000 $78,000 $11,700 $89,700
D-20 Total $1,133,890 $340,167 $1,474,057 $221,109 $1,695,166
D-22 Pipe 30 5500 LF $868,588 $260,576 $1,129,164 $169,375 $1,298,538
D-22 Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7,313 $56,063
D-22 Total $906,088 $271,826 $1,177,914 $176,687 $1,354,601
D-23 Piping 24 4000 LF $559,920 $167,976 $727,896 $109,184 $837,080
D-23 Turnout Turnout 3 EA $22,500 $6,750 $29,250 $4,388 $33,638
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Pi . Proposed .Pipe . . Estimafed . Engineering
iped Gravity Feature Dlafneter Quantity | Quantity | Construction | Contingency Subtotal Cost TOTAL
(in) Costs

D-23 Total $582,420 $174,726 $757,146 $113,572 $870,718
D-23.5 Piping 18 1000 LF $100,140 $30,042 $130,182 $19,527 $149,709
D-23.5 Turnout Turnout 1 EA $7,500 $2,250 $9,750 $1,463 $11,213
D-23.5 Total $107,640 $32,292 $139,932 $20,990 $160,922
D-24 Piping 24 4300 LF $601,914 $180,574 $782,488 $117,373 $899,861
D-24 Turnout Turnout 6 EA $45,000 $13,500 $58,500 $8,775 $67,275
D-24 Total $646,914 $194,074 $840,988 $126,148 $967,136
Drain 11 Not Enough Info
D-25 Piping 36 4900 LF $1,016,628 $304,988 $1,321,616 $198,242 $1,519,858
D-25 Turnout Turnout 4 EA $30,000 $9,000 $39,000 $5,850 $44,850
D-25 Total $1,046,628 $313,988 $1,360,616 $204,092 $1,564,708
D-25.5 Piping 30 8600 LF $1,358,155 $407,447 $1,765,602 $204,840 $2,030,442
D-25.5 Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7,313 $56,063
D-25.5 Total $1,395,655 $418,697 $1,814,352 $272,153 $2,086,504
D-26 Piping 30 3600 LF $568,530 $170,559 $739,089 $110,863 $849,952
D-26 Turnout Turnout 5 EA $37,500 $11,250 $48,750 $7,313 $56,063
D-26 Total $606,030 $181,809 $787,839 $118,176 $906,015
faijzleotal $20,153,820 $6,046,146 $26,199,966 $3,929,995 $30,129,961
ALL CANALS
AND PUMPS $268,860,000
TOTAL
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D.3.5 Modernization Alternative Costs

This section presents capital costs for the Modernization Alternative (Table D-26).

A wide variety of materials are available for piping; availability of piping materials, prices, and new
products change over time. Materials that could be used for the Modernization Alternative include,
but are not limited to, polyvinyl chloride, steel, high-density polyethylene (HDPE), bar-wrapped
concrete cylinder, fiberglass, and ductile iron. The Modernization Alternative was priced using
HDPE pipe, which at the time of this analysis was considered to be the most cost-effective material.

At the time of proposed project implementation, the specific piping material would be selected
based on a number of considerations: the cost of the proposed project must meet the NEE
requirements; design must meet construction requirements; the pipe material must be appropriate
based on local conditions and risk factors; and the pipe material must result in a no or minor change
to project effects described in Section 6 of the Plan-EA, as determined through the tiered decision
framework approach outlined in Section 1.4 of the Plan-EA. The NRCS State Conservationist and
the Sponsoring Local Organization would possess the final discretion to select the appropriate
piping material.
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Table D-26. Modernization Alternative Capital Costs.!

Installation
Installation Installation CI nsttin;EOSg I?:Stinftli(;‘n Installation | Installation ((:)(:;t : Installation
Works of Cost—PL | Cost—PL 83- | ~O5t =% =95 o8 Cost — Other | Cost — Other € Cost— | Installation
566-Project | 83-566-Total Funds -
Improvement 83-566- 566- . . Funds - Funds - . Other - Total
Construction| Engineerin S Ll Ly Construction | Engineerin R Funds Total
onstructio gineeting | gubtotal 2 566 onstructio g €| Admin | "
Subtotal 3
PG1 Line D-
Canal AP $999,000 $47,000 $190,000 $1,236,000 $333,000 $16,000 $40,000 $389,000 | $1,625,000
PG2 Line D- $1,273,000 $60,000 $224.,000 $1,557,000 $425,000 $20,000 $156,000 $601,000 $2,158,000
Canal M2P
PG3 Pipe D-2 $443,000 $21,000 $92,000 $556,000 $147,000 $7,000 $18,000 $172,000 $728,000
PG4 Line D-3 $432,000 $21,000 $90,000 $543,000 $144,000 $7,000 $37,000 $188,000 $731,000
PGS5 Pipe D-12 $1,908,000 $91,000 $304,000 $2,303,000 $636,000 $30,000 $80,000 $746,000 $3,049,000
PG6 Pipe D-14 $606,000 $29,000 $121,000 $756,000 $202,000 $10,000 $25,000 $237,000 $993,000
PG7 Pipe D-16 $2,144,000 $102,000 $335,000 $2,581,000 $714,000 $34,000 $90,000 $838,000 $3,419,000
PGS Pipe D-16A |  $1,034,000 $49,000 $194,000 $1,277,000 $345,000 $16,000 $47,000 $408,000 $1,685,000
PG9 Pipe D-18 $1,192,000 $57,000 $214,000 $1,463,000 $398,000 $19,000 $51,000 $468,000 $1,931,000
PG10 Pipe D-19 | $1,452,000 $69,000 $247,000 $1,768,000 $484,000 $23,000 $61,000 $568,000 $2,336,000
PG11 Pipe D-20 | $1,208,000 $57,000 $216,000 $1,481,000 $403,000 $19,000 $51,000 $473,000 $1,954,000
llzl(l}nlli Adarns $671,000 $32,000 $133,000 $836,000 $224,000 $11,000 $28,000 $263,000 $1,099,000
llzl(l}nllf; Stukel $671,000 $32,000 $133,000 $836,000 $224,000 $11,000 $28,000 $263,000 $1,099,000
Total project $14,033,000 $667,000 $2,493,000 $17,193,000 $4,679,000 $223,000 $712,000 $5,614,000 | $22,807,000

1/ Price base: 2025 dollars.
2/ Includes $1,046,000 in project administration costs and $1,447,000 in technical assistance costs.
3/ Includes $419,000 in project administration costs and $293,000 in permitting costs.

Prepared May 2026
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Table D-27. Construction Timeline and Installation Costs by Funding Source for the
Preferred Alternative, 2025 dollars.!

Construction Other, Nonfederal | Total Construction
Construction Phase Year PL 83-566 Funds Funds Costs?
1 — Pumps Project 0 $1,672,000 $526,000 $2,198,000
2 — Main D Canal Project 1 $2,793,000 $990,000 $3,783,000
3 — Laterals Group 1 2
Project $7,260,000 $2,352,000 $9,612,000
4 — Laterals Group 2 3
Project $5,468,000 $1,746,000 $7,214,000
Total Project $17,193,000 $5,614,000 $22,807,000

Notes:
1 Price Base: 2025 dollars.

Prepared: May 2026

2 Percentages included in total cost: Engineering (15%), Construction Contractor Markup (14%), Permitting (1.3%), and

Contingency (30%).

Table D-28. Location, Construction Timeline, and Design Cost for the Preferred Alternative

Estimated
Design Cost
Construction | Construction (Technical
Project Group Latitude! | Longitude! Start Year End Year Assistance)?
1 — Pumps Project 42.03772 -121.62184 0 1 $274,618
(Adams), (Adams), -
42.07615 121.65157
(Stukel) (Stukel)
2 —Main D Canal 42.02656 -121.48582 1 2 $2,133,215
Project
3 — Laterals Group 1 42.01667 - 121.49957 2 3 $1,362,689
Project
4 — Laterals Group 2 42.02056 -121.43770 3 4 $514,999
Project

1 Latitude and Longitude represent the central point of the project group.
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Table D-29. Proposed Components of the Preferred Alternative Within the Klamath
Irrigation District 2025 dollars.

Type Project Component Quantity Sub;zhzjrgOZS
Pump (270 total HP) [ Adams Pumping Plant Replacement 3 $630,000
Pump (500 total HP) [Stukel Pumping Plant Replacement 3 $630,000
Canal Lining D Canal at Adams Point; HDPE 0.9 mile $937,700
Canal Lining D Canal McKoen to Paygr; HDPE 0.9 mile $1,194,799
Lateral Piping D-2 Lateral; single 24-inch 0.5 mile $415,400
Canal Lining D-3 Lateral at Adams Pumping Plant, HDPE 1.1 mile $405,400
Lateral Piping D-12 Lateral (including D-12A and D-12C Spur
Laterals); combination of single 36-inch and single
24-inch 2.6 miles $1,790,200
Lateral Piping D-14 Lateral; combination of single 36-inch and
single 24-inch 0.7 mile $568,400
Lateral Piping D-16 Lateral; combination of single 36-inch and
single 24-inch 2.4 miles $2,011,500
Lateral Piping D-16A Spur Lateral; single 30-inch 1.2 miles $970,800
Lateral Piping D-18 Lateral; single 30-inch 1.3 miles $1,118,900
Lateral Piping D-19 Lateral; single 30-inch 1.6 miles $1,362,500
Lateral Piping D-20 Lateral; single 30-inch 1.3 miles $1,133,900
Subtotal $13,169,499
Engineering, Construction Management, Permitting, Survey ! $1,975,400
Construction Contractor Markup ! $1,843,800
Contingency ! $3,950,900
Total 2 $20,939,599

Notes: Totals are rounded to nearest $1,000.

! Percentages include: Engineering (15%), Construction Contractor Markup (14%), Permitting (1.3%) and Contingency (30%).
2 Total may not sum due to rounding and this does not include additional project administration, technical assistance, and
permitting costs.
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D.4 Additional Information — Modernization Alternative Construction Means
and Methods

D.4.1 Construction Means and Methods — Pump Upgrades

Construction that would occur during the pump upgrades would include mobilization and staging of
appropriately sized construction equipment and delivery of equipment to construction areas. A
bearing structure for the traveling belt screen or trash rake would be constructed at the pump intake.
Additionally, a concrete pad would be constructed adjacent to the traveling screen or trash rake and
would be used to stockpile detritus removed by the traveling screen. At the sump pump, a small
amount of dirt and concrete work would be performed to enlarge the sump area. Where needed,
electrical improvements would be made to increase capacity at the pumps. During construction, the
construction sites would be accessed via existing access routes when possible.

D.4.2 Construction Means and Methods — Piping

Construction of the Modernization Alternative would include mobilizing and staging construction
equipment; delivering pipe to construction areas; excavating trenches; fusing pipelines; placing pipe
in trenches, which in some cases are below the grade of the canal; compacting backfill; and restoring
and reseeding disturbed areas. In some locations, construction access would need to be created
before delivering pipe or equipment into construction areas and could include vegetation removal
within the construction area. Appropriately sized construction equipment would be used to
minimize disturbance in the construction area.

Pipe installation would require staging and storage areas for pipe, other construction materials, and

construction equipment. Source areas for borrow or fill material could also potentially be required.

These areas have not yet been identified and would be determined prior to construction. Areas that
have been previously disturbed and are accessible via existing access routes would be prioritized for
use as staging, storage, and borrow/fill areas (as applicable).

D.4.3 Construction Methods and Means — Canal Lining

Lining would increase the water velocity in the canal because the lining material is a smoother
surface than the existing underlying soils and rock. The smoother surface would make the sides of
the canal slippery and make it more difficult for people, livestock, and wildlife that might
accidentally fall in the water to be able to climb out. This does not meet the public safety component
of the Federal Objective and Guiding Principles, but these are in areas of limited public access.

Canal lining would improve canal long-term stability but would only partially meet the project
purpose of conserving water. While lining would reduce water loss from seepage, it would not
reduce water loss from evaporation. The lining materials would have an expected lifespan of
approximately 25 to 50 years before needing to be replaced. Before replacement, as the system aged,
it would likely require maintenance with progressively increasing frequency. This would be necessary
to address wear and cracks in the lining, which would otherwise result in increased water loss
through seepage over time. Additionally, this alternative would still require energy use and other
pumping costs for farmers similar to their current operations.

For pump upgrades, piping of canals and laterals, and canal lining, vegetation clearing before
construction, vegetation and weed management during construction, and reseeding after
construction would be completed according to NRCS guidelines. During construction, vegetation
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clearing would be minimized to the extent practicable, and locations for vehicle and equipment
access, staging, and storage would be selected to occur in previously disturbed areas and to avoid
trees. Trees would only be removed if there were no other alternative to access the construction site
or if they posed a safety threat to construction crews.

When possible, all project areas would be accessed from existing maintenance roads or public roads.
Existing maintenance roads and overland access routes commonly used for O&M may require some
improvements for use during construction.

D.4.4 Supporting Information for Summary of Comparison of Alternatives

Table D-30. Summary and Comparison of Alternatives.

No Action Alternative
(Futute without Federal Modernization Alternative
Item or Concern Investment) (Future with Federal Investment)
Alternative Plans
Locally Preferred No Yes
National Economic Efficiency No Yes
Socially Preferred No Yes
Environmentally Preferred No Yes
Guiding Principles
Healthy and Resilient No
Yes
Ecosystems
Sustainable Economic No
Yes
Development
Floodplains Not Applicable Not Applicable
Public Safety No Yes
Watershed Approach No Yes
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Item or Concern

No Action Alternative

(Future without Federal
Investment)

Modernization Alternative

(Future with Federal Investment)

Provisioning Services —
Trade-Offs

Irrigation water

No effect. No change to
the overall amount of
water diverted to the
Klamath Project would
occur, and the identified
losses of water in the D
System due to seepage and
evaporation would not be

addressed.

Piping, lining, and pump upgrades would
allow the District to better manage water
throughout the D-system, resulting in
more secure and reliable irrigation water
for patrons and improved conditions for
downstream irrigation districts.

Instream fish species

No effect. Trends in water
levels, habitat availability,
and water quality would
remain the same within
District-associated
waterbodies that contain
Lost River and shortnose
suckers.

The Modernization Alternative may
enable the retention of more water within
UKL later into the summer. This could
improve habitat for resident fish species in
UKL, resulting in beneficial effects for
fish populations.

Regulating Services — Trade-
Offs

No effect. The existing

Water quality problems with poor water Piping upgrades may result %n a beneﬁcial
. effect on surface water quality. Piped
quality in natural g
. laterals would be less susceptible to
waterbodies would .
. pollutants carried by stormwater runoff
continue to occut. .
into the open canals and would have
limited to no sunlight exposure, leading to
reduced water temperatures and less
accumulation of toxic algae.
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Item or Concern

No Action Alternative

(Future without Federal
Investment)

Modernization Alternative

(Future with Federal Investment)

Cultural Services — Trade-
Offs

Culturally important species

Continuation of current
use and management of
water from UKL for Lost
River sucker and
shortnose sucker
populations—species that
have cultural significance
to the Klamath Tribes—
may result in an adverse
effect for these species.

The Modernization Alternative could
contribute to higher water levels later into
the summer within UKL that has resident
Lost River and shortnose sucker
populations and whose water levels help
support riverine wetlands that have
resident Oregon spotted frog. Water
savings could also reduce supplemental
diversions through the Lost River
Diversion Channel, conserving
streamflow within the Lost River and
benefiting sucker populations within that
system.

Installation Costs

Federal PL 83-566 $0 $17,193,000
Local only or Matching
PL 83-566 $0 $5,614,000
Total $0 $22,807,000
Average Annual Cost
Installation $0 $726,000
OM&R? $0 $152,000
Total $0 $878,000
Annual Benefits! $0 $1,232,000
Annual Costs $0 $878,000
Annual Net Benefits? $0 $354,000
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Item or Concern

No Action Alternative

(Future without Federal
Investment)

Modernization Alternative

(Future with Federal Investment)

Regional Economic
Development Analysis —
Regional Economic Impacts
(Employment)

Annual Jobs from Recreation

Not applicable

Annual Local Jobs during 3-
Year Construction (including
direct/indirect/induced)?

Not applicable

70

Annual Jobs from agriculture
(including
direct/indirect/induced)

Not applicable

20

Regional Economic
Development Analysis —
Beneficial Effects
Annualized (Regional
Income, Millions, 2025
dollars)

Region - Construction (Direct,
indirect, induced income from
installation expenditures)*

Region - Ag Damage Reduction
(NEE benefits)>

Region - Ag Damage
Reduction,(Indirect and
induced income in other sectors
from increased crop
production)

Region — Total

$2.1

Rest of Nation - Labor Income
from Project Construction and
Increased Agricultural
Production

Some ripple effects on jobs and income,
not quantified
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No Action Alternative

. Modernization Alternative
(Future without Federal

Item or Concern Investment) (Future with Federal Investment)

Regional Economic
Development Analysis —
Adverse Effects Annualized
(Millions, 2025 dollars)

Region - Installation Costs® $0 $0
Region - OM&R Costs’ $0 $0.2
Rest of Nation - Installation
Costs $0 $0.7
Rest of Nation — OM&R Costs $0 $0
Price Base: 2025 dollars using a 3.25% discount rate Prepared May 2026

! Quantified benefits include agricultural damage reduction and avoided flood damages.

2 Annual net benefits shown for the Modernization Alternative are the additional net benefits compared to the No
Action Alternative.

3 This assumes that Project-related construction employment is similar to the local employment generated from typical
construction spending in the region as estimated by IMPLAN regional economic modeling software. It may overstate
impacts as it assumes that the project administration and technical assistance provided by NRCS is generally provided by
local staff and not state office staff located outside the region.

#This assumes that Project-related construction income is similar to the local income generated from typical
construction spending in the region as estimated by IMPLAN regional economic modeling software. It may overstate
impacts as it assumes that the project administration and technical assistance provided by NRCS is generally provided by
local staff and not state office staff located outside the region.

> In addition to agricultural damage reduction benefits (crop production and efficiency gains), the Modernization
Alternative also provides small NED benefits related to transportation and avoided flooding; these are not included in
the table as they round down to $0.

¢ Grants are expected to cover the regional share of installation costs; most of these costs are expected to be from
sources outside the region, so no regional installation costs are included, and all installation costs are allocated to the
Rest of the Nation.

7 The O&M costs will decline compared to the modernization Alternative; the O&M cost savings (efficiency benefits)
are included above in the NED agricultural damage reduction benefits. The values in this table are the annualized
replacement costs for the canal lining projects.

D.5 References

SHN Engineers & Geologists (SHN). 2023. Klamath Irrigation District System Improvement Plan.
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E.1 Additional Supporting Information for Cultural Resources

E.1.1  Supporting Consultation Documentation
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USDA Natural Resources Conservation Service
ﬁ LS. DEPARTMENT OF AGRICULTURE

Rachel Gebauer, State Archaeologist

1945 Maln St., Suite 200

Klamath Falls, Oregon 97601

Jamie French

Oregon Parks and Recreation Department
Heritage Conservation Division

725 Summer St NE, Sulte C

Salem, OR 97301

Augugst 29, 2025
Subject: Cultural Resources Assessment for the Klamath Irrigation District, Klamath County, Oregon
Dear Jamie French,

The USDA Natural Resources Conservation Service (NRCS Oregon) offers a variety of programs to help
farmers, ranchers, family forests, Tribes, and conservation partners perform voluntary conservation on
private lands. NRCS Oregon proposes to provide federal funding to the Klamath Irrigation District in Klamath
County, Oregaon, for infrastructure modernization to increase operational and water delivery efficlency. The
project is being performed through the NRCS" Watershed Protection and Flood Preventon Program, Public
Law 83-566 [PL 83-566). This undertaking ig subject to Section 106 of the Natonal Historlc Preservation
Act (NHPA), as amended, and its implementing regulations (36CFR Part 800) and also subject to Section
110(f) of the NHPA (36 CFR 800.10). NRCS is serving as the lead federal agency for the project. Other
consulting parties include the US Bureau of Reclamation. Consultation for this project was initiated with
Oregon SHPO on November 28, 2023.

Eroposed Undertaking

The project will make the following improvements to the Klamath [rrigation District (KID):

# Upgrade a total of six existing pumps at the Adams and Stukel Pumping Plants, including replacing existing
pump and mator units, retrofitting existing pump drives with VFDs, and for installing trash racks.

*  Pipeten currently open laterals of the D Canal System, including: D-1 Canal north of Adams Pumping Flant (3.9
miles), D-2 Lateral north of Adams Pumping Flant (0.5 miles),D-3 Later north of Adams Pumping Flant (1.1
miles), D-12 Lateral east of Adams Point along Hwy 50 to the end of the lateral on Gaines Road (1.4 miles), D
14 Lateral east of Adams Point along Old Malin Highway (0.7 miles), D-16 Lateral east of Faygr Road and along
Harpold Road (2.4 miles], D-16A Spur Lateral from D- 16 Lateral north of Jellnek Road southward towards Hwy
50 (1.2 miles), D-18 Lateral east of Harpold Road and west of McCulley Road (1.3 miles), D-19 Lateral along
McCulley Road (1.6 miles), D-20 Lateral along Drazil Road (1.3 miles)

Matural Resources Conservation Service
LISDMA i3 an equal oppartunity pravider, empleyer, and lender.
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+  Pipe three discrete segments of the currently open and unlined D Main Canal, including: 0.9 miles from the
McKoen turnout [D-14 Lateral) to Paygr Road, 2.1 miles from Paygr Road to Shasta View Irrigation Pumps, 2.4
miles east of Malin city limits to Oregon-California border.

#+  Line 0.9 miles of the currently open and unlined D Main Canal in the Adams Point area

The enclosed report includes the identification of archaeoclogical and built environment rescurces located in
the Area of Potential Effect, evaluation of these resources for listing in the National Register of Historic Places
[NRHP), and an assessment of effects to the resources from the proposed project. Parametrix conductad
archaenlogical and built environment survey of the project area to identify and document cultural resources
present within the project area. Archaeological survey identified four archaeclogical sites, KID_Surf sitel,
KID_Surl_site2, KID_Surf_site3, and KID_Sub_sitel. One [solate was also identified, KID_lsol. None of the
archaeological sites or isolates are located in areas where project-related ground disturbance is proposed. A
30-foot buffer will be flagged around each site prior to construction to ensure that the sites will not be
affected.

D R { Elizibili
One NRHP-eligible historic district was identified within the APE, the previously identified Klamath Project

historic district. Effects from project activities on this resource are considered in the assessment of effects
on the Klamath Project historic district. Two built environment resources within the APE, the D Canal and D
Canal Lateral System, are recommended eligible as contributors to the previously identified NRHP-eligible
Klamath Project historic district. The proposed APE for the project intersects with the Klamath Project
historic district on two discreet segments of the D Canal and on eight of the laterals of the D Canal Lateral
System.

D Canal

The D Canal is recommended eligible for listing in the NRHP as contributoer to the Klamath Project Historic
District. The lining of the D Canal would result in physical changes to the D Canal through the introduction of
new materials within the canal. However, these changes would be limited to two discrete segments of the D
Canal that combined represent only 1.85 miles of the D Canal's 19-mile alignment, or approximately 10% of
Its overall length. The remaining 16.15 miles of the canal’s alignment would continue to he an unlined
earthen canal, the entirety of the canal would remain an open water conveyance, and no changes would be
made to any of the D Canal's related irrigation features. This project activity would not affect the D Canal's
integrity of location, setting or association, as the activity will not involve the removal of any segments or
related features of the canal, the introduction of new permanent features in the vicinity of the canal, or
prohibit the canal’s continued function as a principal water conveyance structure of KID and the Klamath
Project. Although the lining of the D Canal would resultin physical changes to the canal, its integrity of design,
materials, workmanship, and feeling would not be diminished. The lining of these two discreet segments of
the canal would represant a limited change relative the larger scale of the D Canal’s overall alignment and
would not otherwise physically change the I Canal. Furthermaore, the D Canal would continue to function as
principal water conveyance structure of KID and the Klamath Project. Given that the overall integrity of the
D Canal would not be diminished by the project activity, the resource would retain its capacity to convey its
significance under Criteria A and C and thus can be treated as an eligible contributing resource to the
Klamath Project historic district.

Matural Resources Conservation Service
LIS0A i an equal oppartunity provider, emplyer, and lender.
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-3 Lateral

The lining of the D-3 lateral would result in physical changes to one of the 26 laterals comprising the D Canal
Lateral System. However, these changes would be limited to only a 1.1-mile segment of the total 32.80 miles
of secondary and tertiary water conveyance structures comprising the D Canal Lateral System. Furthermore,
the activity would occur on a lateral alignment that has already been phyzsically disconnected from the D
Canal and is discontiguous from the broader D Canal Lateral System. This project activity would not affect
the D Canal Lateral System’s integrity of location, setting, feeling, or association. Given that the overall
integrity of D Canal Lateral System would not be diminished by the project activity, the resource would retain
its capacity to convey its significance under Criteria A and thus can be treated as an eligible contributing
resource to the Klamath Project historic district.

Lateral Piping

The piping of the D-2, D-12, D-14, D16, D18, D-19, and D-20 laterals, Including three sublaterals (D-12A, D-
12C, and D-164), would result in physical changes to seven of the 26 laterals comprising the D Canal Lateral
System. Combined, these laterals and sublaterals represent 11.5 miles of the total 32.80 miles of secondary
and tertlary water conveyance structures comprising the [ Canal Lateral System. The piping of these laterals
would fully enclose these seven laterals, introducing both new design elements and materials to the D Canal
Lateral System directly and in the vicinity of the D Canal. The D-2 lateral. one of the laterals to be piped. has
already been physically disconnected from the D Canal and is discontiguous from the broader D Canal Lateral
System. However, the proposed activity would eliminate the visible physical connections and spatial
relationships between the other six laterals to be piped (D-12, D-14, D16, D18, D-19, and D-20) and the
Canal.

This project activity would not affect the D Canal Lateral Systam's inteprity of location and setting, as the
piped laterals and sublaterals would retain their current alignments and no new permanent features will be
introduced in the vicinity of the D Canal Lateral System. Although the project activity would result in physical
changes to seven of the 26 laterals, and including three of their sublaterals, comprising the D Canal Lateral
System, this resource’s overall integrity of design, materials, workmanship, and feeling of the would not be
diminizhed. The piplng of seven of 26 laterals represents a limited change relative the larger collective scale
of the D Canal Lateral and this change would be dispersed throughout this system of water conveyance
structures. Given that the overall integrity of D Canal Lateral System and D Canal would not be diminizhed
by the project activity, these two resources would retain their capacity to convey their significance under
Criterion A and thus can be treated as an eligible contributing resource to the Klamath Project historic

cls Analyvsis for the Klama ! piric Distric

Project actvities are not anticl to affect the Klamath Project historic district’s Integrity of location, as
these project activities would not require the remowval or relocation of the D Canal’s allgnment or related
irrigation features, or the removal or relocation of the alignments of the laterals and sublaterals comprising
the D Canal Lateral System or their related irrigation features. The project is also not anticipated to affect the
district’s integrity of setting or feeling, as the visible introduction of new materials in the D Canal and D-3
Lateral and the elimination of visibility of the physical connections and spatial relationships between the D
Canal and seven of its aszociated laterals would not detract from the Klamath Project's overall historic
character as a large-scale irrigation system. The Klamath Project historic district's integrity of design,
materials, and workmanship would not be diminished by the project. The lining of two Imited and discreet

Matural Resources Conservation Service
S0 i an ddial oppantunity prowioker, employe, and lender.
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segments of the D Canal segment. the lining of one lateral, and piping of seven laterals and three sublaterals
of the D Canal Lateral System would not affect the respective design. materials. and workmanship of the D
Canal or D Canal Lateral System. Although these activities would result in physical changes to contributing
resources of the historic district. these alterations would be limited in scale relative the total length of the D
Canal and combined lengths of the secondary and tertiary water conveyance structures comprising the D
Canal Lateral System. and the piping of laterals and sublaterals would also be dispersed throughout this
system of water conveyance structures. The D Canal and nearly two-thirds of the alignments of latarals and
sublaterals in the D Canal Lateral System would also remain open and almost entirely unlined. The Klamath
Project historic district integrity of association also would not be diminished by the project. Although the
visible evidence of the physical connection and spatial relationships between the D Canal and seven of the
laterals of the D Canal Lateral System would eliminated, nearly two-thirds of the alignments of laterals and
sublaterals in the D Canal Lateral System would remain open water conveyance structures and retain their
visible connection to each other, the D Canal and other components of KID, such asthe G Canal and the Adams
Pumping Plant. Furthermore, the D Canal and entire D Canal Lateral System would continue to function as
principal secondary. tertiary water conveyance structures of KID and the Klamath Project. Given that the
project activities are considered to be insufficlent to detract from the overall integrity of the D Canal or D
Canal Lateral System. these two contributing resources would retain their capacity to convey their
significance under Criterion A and thus can be treated as an eligible contributing resource to the Klamath
Project historic district NRCS recommends that the project would have no adverse effect on the Klamath
Project historic district
Attached you will find materials to support our present consultation effort. including:

+ A foll archasological report (Cultural Resources Assessment for the Klamath Irrigation District.

Klamath County. Oregon)

+ Section 106 Documentation Files (NameOfFile shpo)

s Spatisl dats (shpo files)
In compliance with section 106 of the NHPA of 1966, please provide your concurrence or comment on the
following: The adequacy of historic property identification efforts (pursuant to 36 CFR 800.4[b][1]): and
The finding of No Adverse Effect to Historic Properties in accordance with 36 CFR 800.5(b).

Pursuant to 36 CFR 800.2(c) the tribes recelving the survey information for this project include-:
The Klamath Tribes. Modoc Nation. The Burns Pajute Tribe, Confederated Tribes of the Cow Creek Band
of Umpqua Indians, Confederated Tribes of the Warm Springs Reservation of Oregon. Fort Bidwell Indian
Community. Karuk Tribe, Yurok Tribe

If you have any questions, please let me know and | will be happy to address them.

Sincarely,

Rachel LS Gebauwer
Rachel Smith Cebausr, MA, RPA
NRCS Oregon State Cultural Resources Spacialist

cc. Gary Diridoni. NRCS Oregon ASTC for Wateriheds

Matural Resources Conservation Service
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Cultural Resources Assessment for the
Klamath Irrigation District, Klamath
County, Oregon
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wreatad sligikis as ceatribaring rosaurses bz che WRAF cligible <lamatk Prococe [skacie disteee. The
Adarmis Purnpirs *lant ard Stekel Pumroirg 2 lant ars creatsd as ot elivible, non-moetnboting resourness
Ao L Klame.h Projecl Fiseonic distric., S2cion 106 Dadwme adon Fonms 1o dhese readarnt2s a2
prwdrd ir Aaperdic B

Fasad or Theinfarmation praserted in this documaent, Pararatris recammends a inding of Mo sdeers:
Sffuct bo historic progeries ir the ARE, including the O Caral, O Canal _ateral Spstem, ond (lamazh
Fezpael higooriz disricl.

1.1 Project Description

The proposed prajecs is ta enkonce Agriceural Water farogement. ar Aatkarized "vroese defired in
FHn-Mational Watarshed Pragram anoal, art 500, Subpart &, Section 506G 36, Exisling disirict
infrastrucure will be improved teincreass sates conveyance eFideroy, reduce District apzratiors ard

- iz rzasrt. the caplializzd e Aockoesonsn rabers to the Unlbce Stoizs Juras dot Rec amarey, 2wt
ucanitalized term racimaticarefers bo oo = 2 srTiaked with the restoraton coirprosemert of [20d for
e e,

A vasibn o el wy
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Pl s v danennesd Fe e Semethoregates St St
CamnL Drogan
s Zansarsdon 2 s

mantenaner msts, ard enbance craughs resilionoe witkn the Blamath migazian Distact (508 2024,
s sddvilies will irclede e Collossing 1705 2024

*  Adars Fumiping Planl Fumg Jeplacement 1aree pumps; 270 Ltal horseasesr [HF]): Thes: painp
upgracs wauld indute iinprovements sech s replacement af the aunp and motoe, WED
neallabian, ard rasetap sorese or Lrash rake ing s 8.0,

*  Ewkel Purpirg Mant Pura Replacanee [theae purps; 500 tokal B2) Thase pomik upgrades would
nelude impravemers such ae replocerrent of <he pamp ard mosor, YFE installazior, and traesling
serRen oF rash rakse irstallations

# 1IN twn separate segments af the 7 Canal (19 miles e oatal length) inshe adans Paint area ghatk
sewrrents approsimute’y 0.8 miles) to addrese currert aperativral jsswes in this areg, prinaily carad
sivagrall Lailures, The progosed liniep ma.eral sesold be deserined duariep, linal caeipn bul woeld

by ke igh densiby palyeshylens [HE2F) matznal incarpemsing o gramembeare liner

»  Pips thee wrtirgte of the D-2 latersl Capprogimately 005 milec] From jus: rerh o the darms Puinping
Flant L W= end ol e laaeral Thia paing seould be gravity o ard 24 irches in dianelar,

& line tha ertiesty o7 Hha 1 4 laseeal [eapraxieiately 100 miles) froen s noeth e he Adams Fampog
Blant ta the end af <he loceral. The: prapasad living matzrial weawld bz determiced during final desigr
aulwesuldd lkely e HOPE inalerial innparadng a peamembrans lirer,

= Bip the erficcte af the 212 laceral fram rast af Adams Fairs aking Highweay 20t she end af the
ateral pr Gairss Rood Mporosdmazety 1.4 mniles) ord C-128 and C-12C spor lakerds from the 0812
abzral south to2ack leterals lesminus lapprosimaiely 0.6 miles ard 05 miles, respeciively). This
giping wauld be gravity fav ond 2 combinasion of 3% and 24 inches in diamezser.

= Pips the srtirebe of the D-14 loceral lopprasimate i 0.2 miles] “romn sast af Adums Peir: alorg Jld
walin Hiphesay, Thiz piping wouold e gravity o and 248 inches in diamatar

®  Pipe the crtieete af thie 318 lazeeal Jappraximately 1.2 milles) “roon sast af faepr Bead and alang

lurpald Roud [opprozinmutely 2.4 miles; and D-168 spur lateral froen norek of Jdinek Road ond
sritbanrd zansards Highweae 51 This pipleg wald bie grastsy flawe and 30ackes e diametar

® g3 the orfincte of thie 3 1% lazeral lapprazimately 1.9 miles; “rom 2ast af Sarpald Baad and west
al MoZulley Soad. This piping waukd be grasicy Taee and 300inshes in diame e,

P Lhe 2nbrele ol Lhe J-10 laeral lapprasimalely 1S iles) kg MoCulley oad. THE gipice
would br grawmy Aewe and A0 ackes ie diamedar.

= Bipe the ardirete af the 220 lzeral lappraximately 1.4 miles! 2lang Drazil Rand. Tris pipie g would
e praviby Toer ard 30 incles in diarrelar.

1:2 Project Lacation

The project is keeied withie Jhe Karatl rigaton Disoict, o Reclamation-managad irigation distric..
<lamarh Froject lacated pear tee Sregoin Salifnmia boeder, stk and snotheass of Klamach Falls,
drisgan. Frajest actiezios ars laeated i Sectines 21, 34, and 45 af Tosenship 40 Sauth, Bange 10 Fas;
S 3 Tovenalug A1, Ranpe 10 Sasl and Seciors 1, 2,3, 7.8, 0, 10, 11, 15, ard 16 o Towrslip d1.

dangr 11 Fast. Tha Incacinn of the provec is shawn e Sigares 11001 6
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L2l Area of Fotential Effects

& projert’s AR s dofired in Sommar 106 o7 the KHEA a5 “geagranhic s 15 within wkich ar
urderzuking may Sty ar indirectly cavss altesstions ie che characsr or use of historic propsareiss” (36
CFR ML, EFeckemay ba dicact arindines:, with the former including are teoe of 2Fec (e
physical. visual, auditory, stc.) reswabtirg roen an “vndertakirg ot the sorre time and placs withno
intzrvening cause. ard the latter irchding ary sype of effact "cauzed by she undartaking the is latar in
sime ar fartkar in distance kut are sl reasnnably farcseeable® (ACHE F1014)

SRR gl gt

i chlarminicy, S prajests Lhe ARE lar direcl @l lec s eras dalinea e priniariby w sliaunl o
physizal ard visual rffe: sfforts Fram erostructan sich asvibeation, n A “ugitees dust ane
alas corsidesad wilhin e direcl SFI pul ar2 antidipated Lo be mivar and lengoeane, The prajeil’s
phwsical aPF will ne limited tocha verical s honzortal foatpeat of the areas ardfar ssnictures whare
“he praposed project actresies vill occar, o wesll oy stagirg ond lavdovn areas od ooenb bo whers
progecs acivities will socur, whick will he accessed via axissing acsess roads wishie sha Klamath vigatian
Jistrict. The project’s wiswa! APC includsy o LO0-oat radial buffer arourd the physical FZ ta acoaurs for
el'ecls 0n e vigwal s o Fialadic propenies resaltirg Tomealteratioes 1 sl compar=e.sal e
<lararh irrigatine Cstricz. The AFF forindract offrersis the same as the 43k “ordirect effacms as
raguarably loresesabls irdiracl 2l es s g rol antiapated Lo osoar aulside of the AF 2 2 ablished Tor
direcl &'laz.:. The APE iz approsimalaly 173 acres acrd ia saoeer in Figuras 1-1 1a 1-3.

3 Personnel

This rapanl veat pregared by Corgy Lar o, M2, & Secraiany of Interion [300 Qualilied Schiveciural
Historiar: Kaawa | itte, A4, RF&, a 50 Dualified ascharolegist; loney Weilds, 287, BRS, @ 5T ualifad
Srclaeokcist: Chriswpler Jaeal, ko, 550 Joalified srchitecilors! | isaoiar; ard ). Tai. Clder, 85,
AP, 2 530 Zwsliied Archasalogiz, and Priccipal lesealinalor, Beill enviranmignl fiekd sarvey wha
conducted by Coroy Lersr and Elist Heach, ME, 2 80 Qualifizd fechitacearal Historian, drchaeolegeal
‘el sureay vaas ookl e by Kainga dille, _aursn Zollics, Eooand Halan B2esan, B, Malthes
Sisreras, MA, cnntrbuted figures far the repoe.
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B RESEARCH AMND SURVEY BMETHODOLOGY

This chapler cullices baskpraund resaaren oz, snd e ome aedokzpy ol (he aclaeakapical and beil.
cowirrmeet reandre sarerys cnrducted as pars of this repoe.

&1 Background Research
Tarametet: parsnnes corducted kackgronng research throngh restew o oeling resporss and (regon
leritaye [Oregor 32ome Hisaric Preserotior Offce SH200 and BES celaral resoures dozabass. The
“llwinn dalalases ard oolive anclvel Codes it were ravigwd:
& Iwogon grckasplopieal Rocards 3emants Arcrss (DARAA] - [IARRS 15 a6 5 hased database nf
prevvianasly recnrdied archasskgical resaursas ant archaralegiesl survey reparts

= Dragon | st Dawabase (2 500 — ONED ConLzing Lhe Orepor Sus ewide liweilory, Lhe pualic
dalabasa ol préviously reoarckd bl ervimrment proparties lor shich Drapor 5H20 s
callected physical and for historicy' infamarcion.

= NP5 AP MACalkery Ca.a0ase — The dP3allery Databese Conbaina Gilal recands o fig.onic
proprtizs liskad in tha kAR, prasicded By tha hatianal Fade Serviee. Tha ratabass is availabia at
Fatpse ! fvwee. s goegsul ety ratianalregivter database-research . bzm.

= Hooanal &rchives ard Recards Seeninivtration [WNARE! WIRF Jatabose — Th= HAYS K3 IR
Mazaaass sortains diphal pecards for bistonc prapesies sted ie she bR AR, linsted By she
Hatanal Archives, The database iv ovailabiz at FpsyYcatalog.archives. gowid?! 20822721,

= Mocaneide Crviromrmzead Tide Raaearcs (TR Histaric ferizds — & digital imappirg, ool for
bistarie arvial phatngrapbs. The mappieg tand i avallable ar biasy e hissnricacrials cnmy’

= | L% fralngial surery (L5058 Tappgraphin ap Jatabase - & digsal onllection o7 LGS
Laperapiic reaps. Tha ds mhacs i availabbe al alps S rermdbopsas pond Opoviav v iaver,

®  Drapon instiule o] Techralty (OM) Kl Prajpecl dnmeal Froject Histaries Calleclion = 1T
Klamath Frajrct &nnual Frojeet Histanes Callechizn cantains gl copies of Beelamatinn
Arnwa ol Hiswory acd Operatizn ared Mair enanca Raporls or e years 1912- 1911, 1926
TE320 1530 1544, 1545 1997, 1953 199%, 157 1908, 196007, ann 1962,

5.2 Survey And Evaluation Methods

5.2.1 Archaenlopical Survey

The purpose al archaealodical lield irsestipaiors o LR project was b icar.ily ard calireala keawsn
and as-yet endacuresrzed archoesoical resources inthe A2E. o artifocts werse colemed for analyss
anil furalicn during e archasalosiza ield ire2:lina.ions. Bazed or e ralure ol te proposed project-
ralated grourd distichirg scivities, the faet that the A2F contains sediments wizh serstivsy for heded
archaeological resvurces, ard the presenes o pracantacs ond bistarical archoeslogical resauroes satside
af the 87F kat or land“nrms wish comipacable deansitional conkast, Farametrls propased moonss han
archaeolegical Seld methads = pedesrizn sareey amd skavel probes. Sllarchesalogizal feld mechods
ware implemented in aicandarce wilh Raclanation, Intenior Repion 10— Calilarnia-Grea. 3asn, Cargral
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Seope af Weark far Colzural Resaurces e
Guidelines Tor Zordvling Fisld Arghag-alos

igarians ir dregan [Reclamazioe 2012 aed the dregan SHED
i Qrepor (0repor SHPO 20035, 20231,

The &7C crosses provazzly-avned lard, Reclamation-cwned lands and facilities, and A0A-cwned lands.
Zasad on the locations ane fpes af proposed preect-related ground dissurbop activities within
Arclamatinr and AW oweard lands, Faramnctris abtaieed parmits “romchess agencios o peefirm
archaeokzgcal survep. These germics inclede an SR> peomnil o subserface srclhaokpeical
Inerstigations nr Arclamatior land {Fermer #23 <R60 G057 ) ard a fcldwark autbarizasian o perform
pedaesrian sareey or GLM lands [ Permit i0R-31225 1 The Seld etk ocs deacrib=d belos are corsistent
wilh LFoge presenbadd in L2 projecd’s ARPS 3 Figldveork sollarizalian geinii. sppliabom, el
applicisiors are proseded ie Apperdic £

£ Pbese 1 Feld awestization was corducted on Rasember 3-8 ard Decerbes 17-20, irchiding
prdusrion insparion a® the APC and 11 shovsl prabus. The lacation of escavation wnits was selected
based o plarred provrd disorbancs asaeis ed vl oorstlionr sllivil=s.

AT Pedeshrian Surdey

“arametrs perfomied pedesrion sureey across the erteeseky oF thae AFZ. Pedestriar sursey consisted o®
archaenlegizl: walking side-by-side, appromimatel 15 meters apart, acros: he entisz APEr a
aystrmacic fashian whik: carefully inspecring the grennd sarface, The gronne aurface was inspeesd e
irndicasors of Furedn acliviby — soch as readdar soil, litic artilaes, ar comceniratian of historics-ers
arfacts Wwhonoeer possible, Incacinns wherre the subsisTace has beer repnsod by rodeit bureoaes, raad
cuts, orvaeesoion disturkances wore ewnined far arsifaces oracharalogicl “eacures, all pedestrion
surady Uransad.a eeena niappedd via Sloksl Popilionirs Seslem 15305

1 instunoas where su-uce-espased achaealogicul depasits wers @noountered, ParameTis
archagalogist: reduced thair ransect irsereals to S-vatars spaging and daliratad the margies o’ the
archaeological duposits. Srchoeplavical cepasizs were considersd delineated if no acdibivnal omi‘ucts or
EauEs erere 2rEoenbensd willin 0relers g Le nexl-closas) anilaclar feaare,

“arametra srchaznk dacurrented Fold conditizns, grourd surface vis apagraphy ane sisible
pedopic lealvres, indicalora Of provnd Jdisoaarbarce, a0 archasolesical demiails in ed rales ard
platngraphs; ard mapoed key landmarks ard archacnlagical resaurnss sia GRS

5.2.1.2  Subeurface Survey

faramelr s archaRokipisla excavaled alve] prodes Al oo dors el are proies-ralaed provnd
diszurbaner is articipazed tnorosalt i subsurface groued disturbaree greaser shar 10 cenbimsters ie
depll. Shteal proles veera excavaled Al ir ervals ol 23 melers aillwr in aarid patlenanrin lirear
sransags deaendieg or sha shape and entent of tha propesad geaurd disturbance Shavel prabes ware
opprasimate’sy 45 cercimeters in dicreter ond escavated b che mgsimuern anticipazed depth of ground
diziurbance, ursil Meisiocere-agae ar okler deposits wera ensounterad, ar urtil impassatle corditians
wear e eriourTered.

ol e avaned sediceerss were srrecncd thrnngh G5 inck mcshe IF artfacts weore cacountared 10 &
shawel probe, all=he remairing sediment faam the prabawers seraened trangh G125 inek mesh.
Aedetiiaralbe, lour alovel probes were aacadled 5 a2lers aeay eam U disooeery in cidical diredaors
w0 atarmire whatber the discrwary was an archasplagical sise ar anisalate. Jpor completiar,
infarmiatior relatirg o «ack skavel probe®s wediments and stratigraphy, contents, and any other
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relxuant abserearons wens aallected ie Sield eotes. Fack showesl prabe was phatagrapbed and manpoed
225 wik, and backlilled qnd any redovared arkilas s ralaried, The sgeil i depll ol ralaried
arficks was alsn recorded ie el nates,

522 Built Enviranment

5.2.21  Buill Envirenrnenl Suricy

Juilt arsirormer survey wai designed ard canductad & acgordarce Oregon 34PD's Suldeace for
Hutorks fesounce Sumes in Oregon and Suwidoace for Secending ard Evnlaeting Lnear Coicumal
Aetawnces, irchding apecilic puianc or s docomentatior ol iripation sviiens [Qresan SHRD FLL
#1:13hk). & Arcnrnaltsares | oeel Batnde Prapers, Sureey, mnsising of phatzgeraphie and fizld neces, was
condected Luly 23-31, 2034, to dentiby and docement te Blamath liigatior Districz: D-2anal, O Zonal

azrral westom, Sdars Pumping Alars, ard Stuked Aumpirg Flant. Fedestrian surdey was corducted for
sogmaents nf the 0 Canal and 0 Canal Lateral Semem in tke 2F and at the lacations of <he adams
Surradinyy Plant ard Slekel Purnping Planl, Cosamnenlalion of e CCanal was svppkiranlad by a
windshizli sureey corsisting af driding rha longth af she eatiresy of the 12 Canal akzng irs szutkere berm
wocess road ond desktap review corsisting of bockerovnd researd and review of histonc Reclumatizn
raasaf the lamath Projact, Pistoric USGY tapographis mags, ard bistoric aera phatoaraphs
Jocwrreraziar af the 3 Conal Luteral Spetam was lihewive sooplementad by caskiop revee.
2ocireried histers boilt enwircament companents o the Klanah Drainape Distact are summarizad in
2.2 il Frarneraent Suriey.

5223  Built Envirenment Evaluation Methodalagy

The dlamach Irrigatior Cislric, 2 Seaal, Siokal Pumping Plars, and Adams Fumpging Flaal vera avaluatad
“tor listing in tha H3H® based vn Oreear 2 -FD's Swidenee for Revoraing ong caiuening Lineor Cutueal
Aesauroes [OR 31PD 2003k, which ider fies inrigation Sest=rs o bype al lirear resourae, Secondariby.
=k reglstratinn requirements ratakisked forindadusl camparas e af irrigation sesksms in Caenp aed
Rectrmecion Ao Srigrtion Prafeco i Cregon, 2883-1578 Mo'tinie Proper e Documertadien oo
iHeled Z0LE inlormed U2 evduation Of Klanall rrigalian Disuicl campinenla as for aibadng
resonrers ta Klamatk 2o isznriz district, induding the dertifiatiar af companar: typesand
fuatasen . Ol P Oris inkeprily.

Oregon SHED guidarce indicates thas irigation syserms cn be ponsidened sgnificont under Shzeran &
i they demonstiate that apricelural lare use ina discr2e. area sas made poasble by Che desslaprrsr .
af thr imgation sysscmoar that e sestem’s devsleament imaroesd agricaltizeal laed wse booadegroe
hat wvould rotahersise havs eocurad. fdditionalby, U-s ircreass in agricoltural baed vae should Le
drranrsteated ta baws iIfflusrecd histaris patteenes of scttlemeent, sacsl arganization, and far the
apprarnes o7 the landssps in the wicinity of the imgaean sysmem.

reigation systemi may ba cangidered sgnificant vadar S4tarian B thair cevalopment subszantizly
invedved individvols significant far activites relat=d 2o irricatior sdeccacy, land developmer:,
commersial irriaation devaloament, o politks. Howewer, the significance af this incsidual most be
drrnrstrated ta baws a dirart assactation with the drsclapmers of a pastcnlar irrigation systom ard
slould cansider shisthen ooher properias may deronsa g e this association berer. mparanthy. il an
indisiduals sgrificarce is assaciated primanly wizh the designor conssnscznnoaf ar imgation syszemn,
‘Rz assosatan slaukd be evsluated vncsr Criterion ©
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rrigatkn sysroms may b cansidered sgnificant ender Sazerian Cas anointack mllzction of eaginoened
comporents consliacl2d wilkin a delined perisd LUa. repreaent 2il2r a d2ainn aporiach W overeoning
an ratmarcaary ravirenmental challenge ar teat corsist of urosual orinnavasiee desige clements oe
custhtic features. Large-scale, fedeml prajects moy also be considered sigrifizart due m the shuer sice
of the projeet and te sezake of mokilization recuired for s corstrockion

trigaliarn sl may b considared seniliant evadan Shoaan D ceses welars e aps e isell
“enrers as Ibs e primaryg sonene af infrmeatian, s corsidered tobe an 'aeifact aF pimasy
irmpoance,” and Chi rrkabizn is reec oLl erssise seailable from docomentary souoes, b sech, Lhe
agpliaaion al s oileda & unemnoe &0 moeslsebeantially saly on L2 ghesical elenwnis o Lhe
systern and iw5 irtegrity

ndividual companenis of irpasior sestemns such as pumpirg plants, disarsion structures, or priacips
wabur conveyance structursy maoy be considered individoaily aligible vnder Zrtedon &< thay are
siariiicar. inar area oLller fan sgricullers, o vider Criterian <l Lhey rapresenl ar inded dve desion
and rxtain 3 kigh dogree af mbrgrmy, opacsear a agnificant mnoeesrasioe of atact, mntrikating
eknents that spener reflec, 2 careayvarse’s fonctor, 2r is Uee last ir e seament al g card or
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E.1.2 Regulatory Context

The National Environmental Policy Act NEPA) requires federal agencies to consider effects of
federally funded projects on cultural resources (40 CFR 1508.1(g)(4)). While NEPA does not define
cultural resources, the term is understood to include “historic properties” as defined by Section 106
of the National Historic Preservation Act (NHPA), as well as sacred sites, archaeological sites not
eligible for the National Register of Historic Places INRHP), and archaeological collections (Council
on Environmental Quality Executive Office of the President and Advisory Council on Historic
Preservation and Advisory Council on Historic Preservation 2013). Under Section 106 of the
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NHPA, historic properties are defined as “any prehistoric or historic district, site, building, structure,
or object included in, or eligible for inclusion on, the NRHP, including artifacts, records, and
material remains related to such a property or resource” (36 CFR 800.16(1)(1)). Consideration of
historic properties under Section 106 supports NEPA consideration of effects on cultural resources
but does not encompass all types of cultural resources under NEPA.

The study area for cultural resources consists of the area of potential effects (APE) that has been
delineated to support consultation with regulatory agencies. This area includes sites where ground-
disturbing work would occur under the proposed action, adjacent areas, and construction staging
and access areas.

A project’s Area of Potential Effects (APE) is defined in Section 106 of the NHPA as “geographic
area or areas within which an undertaking may directly or indirectly cause alterations in the character
or use of historic properties” (36 CFR 800.16.c). Effects may be direct or indirect, with the former
including any type of effect (i.e., physical, visual, auditory, etc.) resulting from an “undertaking at the
same time and place with no intervening cause,” and the latter including any type of effect “caused
by the undertaking that is later in time or farther in distance but are still reasonably foreseeable”
(Advisory Council on Historic Preservation 2019).

This project’s APE for direct effects was delineated primarily to account for physical and visual
effects. Direct effects from construction such as vibration, noise, and fugitive dust are also
considered within the direct APE but are anticipated to be minor and temporary. The Project’s
physical APE will be limited to the vertical and hotizonal footprint of the areas and/or structures
where the proposed project activities would occur—that is, at the locations where pumps would be
replaced or where segments of canals and laterals would be piped or lined, as well as staging and
laydown areas needed for implementation of these actions. The project’s visual APE includes a 100-
foot buffer around the physical APE to account for effects on the viewsheds of historic properties
resulting from alterations to select components of the Klamath Irrigation District. The APE for
indirect effects is the same as the APE for direct effects, as reasonably foreseeable indirect effects
are not anticipated to occur outside of the APE established for direct effects.

E.1.3 Ethnographic Context

The study area includes portions of the traditional territory of the Modoc peoples, who established
permanent camps around Tule Lake, Lower Klamath Lake, and Clear Lake. These Modoc camps
consisted of domed tule huts and associated sites. Known Modoc camp sites in the vicinity of Tule
Lake include Kumbatuash, Leush, Nakoshkeni, Pashka, Waisha, Wachamshwash, Welvashkeni, and
Wukakeni. The Modoc subsisted on seasonally available plant and animal resources, including
gathered bird eggs, roots and berries, and fish from spring spawning runs. The Modoc moved to
higher elevations during the summer, where they hunted mule deer and gathered pine nuts and
manzanita berries. Pictographs and petroglyphs present within the broader Klamath Basin are
attributed in part to the Modoc peoples. (North State Resources, Inc. [NRS] 2011).

Though located outside the study area, the broader Klamath Basin also includes the traditional
territories of the two other Native American peoples, the Klamath and Yahooskin. The Klamath are
closely related to the Modoc, sharing similar linguistic, religious, subsistence, and settlement
patterns. The traditional territories of the Klamath were concentrated around Klamath Marsh,
Agency Lake, the Williamson River, Pelican Bay of Upper Klamath Lake, Klamath Falls, and the
Sprague River Valley. The Yahooskin are a Yuman-speaking band of Shoshoni, whose traditional
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territories were concentrated around Goose, Silver, Warner, and Harney lakes, and in Surprise Valley
and Klamath Marsh. (NRS 2011).

E.1.4 Historic Context

The purpose of this historic context is to illustrate pre-contact and post-contact land use and
settlement patterns in the Klamath Basin and inform analysis of the potential for cultural resources
within the study area.

E.1.4.1 Pre-contact Context

Archaeological evidence indicates that human occupation of the Klamath Basin dates to 12,000 to
13,000 years ago. The prehistoric period is divided into four distinct periods: the Paleoarchaic
(12,000 to 7,000 years Before Present [B.P.]), Early Archaic (7,000 to 4,500 B.P.), Middle Archaic
(4,500 to 2,500 B.P.), and Lake Archaic/ILate Prehistoric (2,500 to 200 B.P.). The Paleoarchaic
period is characterized by occupation of hunter-gatherers with high seasonal and annual mobility,
low population density, and maximally flexible technologies and a broad subsistence economy of
large game animals and supplemented by fish, birds, and plants. The Early Archaic period is
distinguished by the first appearance of semisubterranean house pits indicative of a less mobile
lifestyle, and includes artifacts such as large stemmed, lanceolate, leaf-shaped, and broad necked
projectile points, knives, gravers, scrapers, cobble and ground stone tools, atlatls, and utilitarian
items such as portable mortars, mullers, and stone bowls. Burial practices during this period
consisted of supine burials placed in rock-covered pits.

The Middle Archaic period is characterized by a shift toward sedentary life, including increased
exploitation of riverine and marsh environments and resources such as salmon and root species.
Typical artifacts include milling stones and pestles, broad-necked, corner- and side-notched
projectile points, bone and antler tools, and specialized fishing gear such as bone harpoon barbs and
net sinkers. Additionally, butial practices transitioned to flexed burials. The Late Archaic/Late
Prehistoric period is marked by the widespread appearance of pit houses, increased reliance on
fishing and storage pits for salmon, camas cultivation, development of seasonal settlement and land
use patterns, and adoption of the bow and arrow, indicated by small corner- and side-notched
projectile points. Additionally, extensive trade networks were developed between Native American
groups and burial practices shifted to cremation with associated grave goods during this period.
(NRS 2011).

E.1.4.2 Post-contact Context

The earliest Euro-American exploration of the Klamath Basin occurred in 1825-1826, when a
Hudson’s Bay Company expedition traveled from Fort Vancouver on the Columbia River as far
south as Klamath River. This early expedition was followed by John Charles Frémont’s 1842 survey
expedition north from California. The establishment of emigration routes through the Klamath
Basin in the 1840s resulted in increased contact and conflict between Euro-American and Native
American groups. In the vicinity of Tule Lake, several instances of violent conflict occurred,
including a Modoc attack in 1850 at Bloody Point that killed eighty people and retaliatory attacks on
Modoc encampments led by Ben Wright in 1851 and 1852. A Modoc leader, Keintpoos (also known
as Captain Jack), proposed the development of a treaty in the 1850s to the U.S. Office of Indian
Affair’s appointed Indian Agent, Judge Elisha Steele. In the Treaty of 1864, the Modoc, Klamath,
and Yahooskin Band of Northern Paiutes ceded their traditional territories in southern Oregon and
northeastern California and were confined to the newly established Klamath Indian Reservation in
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exchange for thousands of dollars of supplies, which were ultimately not distributed fully or fairly
among the signatory Tribes. Contemporaneous with treaty negotiations, the U.S. Army established
Fort Klamath in the Wood River Valley north of Upper Klamath Lake.

Euro-American settlement of the Klamath Basin increased after the Treaty of 1864, as the settlers
moved into former Native American territories, digging irrigation ditches and using the land for
cattle grazing. However, small groups began leaving the Klamath Indian Reservation to return to
their traditional areas or pursuing work on nearby ranches, including a band led by the Modoc leader
Keintpoos. In 1872-73, the U.S. Army, at the behest of some ranchers, attempted capture these
groups and return them to the reservation, resulting in several battles between the U.S. Army and
Modoc groups, known as the Modoc War. Ultimately, the bands of Keintpoos and another Modoc
leader known as Hooker Jim were captured and sent to Fort Klamath for a military tribunal.
Keintpoos and five other men were sentenced to death by hanging, while others were imprisoned or
sent by train to the Indian Territory (now Oklahoma). (NRS 2011).

Trails and roads were further developed through the Klamath Basin in the latter half of the 19th
century, including the Rancheria Trail across the southern Cascade Mountains north of Mount
McLoughlin and the Applegate Trail through the Nevada desert, past Goose, Tule and Lower
Klamath lakes, and across the Cascades into the Rogue River Valley, roughly following the modern
alignment of Oregon State Highway 66. These rudimentary roads served as the primary
transportation routes bringing settlers and supplies to the Klamath Basin from railheads along the
Oregon-California border. 19th century settlers also made use of barges and small watercraft to
transport people and goods along Upper Klamath Lake and its tributaries—in particular, the Wood
River, which ran north to Fort Klamath. As transportation infrastructure improved, logging became
the increasingly dominant regional industry. While 19th century mills primarily produced lumber for
local uses, the construction of rail lines to Klamath Falls at the turn of the century led to a
substantial expansion of the timbering and lumber production in the Klamath Basin for wider
markets, with at least thirteen companies establishing operations in the area between 1900 and 1920.
Due to its reliance on timbering and lumber production, the area’s economy in the 20th century
largely mirrored national trends in lumber industry, declining in the 1930s due to the Great
Depression, rebounding during World War II and the post-war housing boom, and declining again
in the 1960s amid a national economic slowdown and pressure from the emerging environmental
and conservation movements that resulted in changing forest management practices and increased
industry regulations. (NRS 2011).

E.1.4.2.1 The Klamath Project, Klamath Irrigation District, and D Canal

The Klamath Irrigation District was one of the earliest irrigation districts formed as part of the
Klamath Project. The major reservoir and diversion dams and canals of the Klamath Project’s
various irrigation districts were constructed between 1906 and 1925, with additional sub-canal water
conveyances and associated structures added in phases following the completion of primary
components (Stene 1994:2, 7, 26).

The construction of Klamath Irrigation District Main Canal (A Canal) began in 1906 and was
completed in 1907, running from Upper Klamath Lake to an intersection with East Branch (B
Canal) and South Branch (C Canal) canals northeast of present-day Henley. Construction of the East
Branch Canal, running from its intersection with the Main Canal to Olene, began in May 1906 and
was completed in July 1907, at which point the Reclamation Service shifted labor to the construction
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of the Keno Canal, built adjacent to the Link River in 1907-1908. The South Branch Canal was
constructed between May 1908 and March 1909, running from its intersection with the Main Canal
to agricultural land southwest of present-day Henley. The Main, East, and South Branch Canals are
all now components of the Klamath Irrigation District. Contemporaneous with these canal projects,
the Reclamation Service began construction of two dam projects, Clear Llake Dam and Lost River
Dam. The Clear Lake Dam was constructed between 1908 and 1910, located on the northeast side
of Clear Lake on the Lost River. The Lost River Dam was built between 1911 and 1912, located on
the Wilson River southeast of Henley. Three additional canals were constructed between 1913 and
1915, including the North Poe Canal (E Canal) and the South Poe (I Canal), which ran along either
side of the Lost River east of Olene in the Poe Valley, and the Griffith Canal (G Canal), which ran
south from the Wilson River toward Merrill, Oregon. At this time, the Reclamation Service adopted
the current lettering systems for the Klamath Project’s Canal, including the pre-project Adams Canal
between Merrill and Malin, Oregon as Canal D. (Stene 1994:7-19; Souza 2022).

The Adams Canal, built in 18806, ran six miles from the Lost River to Adams Point east of Malone,
Oregon (United States Bureau of Reclamation [USBR] 1912:13). Water was supplied through Van
Brimmer’s canal from White Lake, which drew water from Lower Klamath Lake via a canal
constructed jointly by Adams and the Van Brimmer brothers in 1887-1888 (USBR 1912:14). From
White Lake, water was delivered to the west bank of the Lost River via the Van Brimmer Canal
(now the principal canal of the Van Brimmer Ditch Company water-district) to an 8-foot-wide flume
constructed across the Lost River northeast of Merrill, Oregon, and into the 1886 segment of the
Adams Canal. (USRB 1912:15). In 1904, the Adams Canal was extended 22 miles from Adams Point
east and southeast to the Oregon-California border east Malin, Oregon, roughly following the
alignment of the current D Canal (Souza 2022). In 1905, Frank Adams agreed to sell the Klamath
Ditch Company and its irrigation infrastructure and water rights to the Reclamation Service (Driscoll
2023:2). Modifications made to Canal D portion of the Klamath Drainage District by the
Reclamation Service include: construction of its distribution and drainage systems in the 1910s; the
enlargement of the D Canal and replacement of the Lost River flume, built in 1888, that connected
it to the Van Brimmer Ditch Company Canal in 1912; and the disconnection of the D Canal from
the Klamath Irrigation District C Canal and Van Brimmer Ditch Company system and
interconnection with the G Canal between 1945 and 1955 (USBR 1945:Appendix; Nationwide
Environmental Title Research 1955).

E.1.5 Previously Identified Cultural Resources

A review of Oregon Archaeological Records Remote Access (OARRA) indicated previously
conducted cultural resource surveys and previously identified cultural resource records in the study
area was conducted in June 2023.

Three cultural resource surveys have been previously conducted in the study area. These cultural
resource surveys are summarized in Table E-1. Nineteen cultural resource surveys have been
previously conducted within 0.25-mile of the study area. These cultural resource surveys are
summarized in Table E-2.
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Table E-1. Previously Conducted Cultural Resource Surveys in the Study Area

Report No. Year | Author(s) Title Resources
24750 2012 | Connolly, T. Cultural Resources Survey of 35KL 03626
the Proposed Malin Quarry 35KL 03627
Expansion, Klamath County 35KL 03628
35KL 03629
35KL 03630
24769 2012 | Connolly, T. Cultural Resources Survey and | N/A
Testing on the OR39: Matney
Road-NCL Merril Section,
Klamath County
32134 2021 | Gray, D. and J.W. Duncan Family Farms Pipeline
Jones Crossing Cultural Resources
Survey Klamath County,
Oregon

Table E-2. Previously Conducted Cultural Resource Surveys Within 0.25-mile of the Study

Area

Report No.

Year

Authot(s)

Title

Resources

159

1977

Hopkins, J.W. III

A Cultural Resources Sutrvey of a
Proposed Sewerage Project,
Merrill, Klamath County,
Oregon

N/A

1344

1960

Daugherty, R.D.

An Archaeological Survey of
Pacific Gas Transmission
Company's Alberta to California
Pipeline System; Idaho, Oregon,
Washington

N/A

1345

1961

Combes, J.D.

An Archaeological Survey of
Pacific Gas Transmission
Company's Alberta to California
Pipeline System: MP 108.0 to
MP 722.0 Phase II

N/A

12296

1991

Thomas, B.

A Survey For Cultural Resources
At A Proposed BPA Operations
And Maintenance Headquarters
In Malin, Klamayh County,
Oregon

N/A

14959

1994

Price, B.A., N.D.
Sharp, T.W.
Canaday, L.A. Ross,
C.K. Roper, K.T.
Katsura, L.J. Sekora,
and F.A. Riddell

Cultural Resources Assessment
Report Tuscarora Pipeline
Project Phase 1: Survey,
Inventory, and Preliminary
Assessment of Cultural
Resources

N/A

18569

2003

Carpenter, K.

Malin 1-mile Sutrvey

N/A
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Robinson, R.
Halbmaier, S.
McDaniel 11, S.
Mandelko, and C.
Londardo

the Ruby Pipeline Project:
Oregon Segment — Lake and
Klamath Counties, Oregon
Addendum II Reroutes near
Goose Lake, Big Valley, Rogger
Meadow, and Southern Langell
Valley

Report No. Year | Author(s) Title Resources
21584 2009 | Bowden, B., S. Pacific Connector Gas Pipeline 35K1L 03043
Byram, K. Derr, Project Cultural Resources
E.K. Ragsdale, Survey, Coos, Douglas, Jackson,
P.Solimano, and M. | and Klamath Counties, Oregon.
Tveskov Volume I: Survey Report, Part 1:
Chapter 1-5
25039 2012 | Finley, A.A. Results of a cultural resources N/A
study of the Verizon Wireless
ORG6 Malin/Merrill cell
collocation site, Klamath
County, Oregon
25809 2013 | Bowden, B., J. Pacific Connector Gas Pipeline | N/A
Olander, E. Project Cultural Resources
Ragsdale, L. Ponte, Survey, Coos, Douglas, Jackson,
and N. Perrin and Klamath Counties, Oregon
2013 Cultural Resources
Addendum #1
26190 2013 | Ragsdale E.KC, S. Pacific Connector Gas Pipeline | N/A
Willis, and L. Ponte | Project Cultural Resources
Survey, Coos, Douglas, Jackson,
and Klamath Counties, Oregon
2013 Cultural Resources
Addendum #2
29364 2017 | Smith, R. and J. Merrill Solar Array Project, N/A
Junge Merrill, Klamath County,
Oregon: Archaeological Phase 1
Assessment Report
29369 2017 | Smith, R. and J. Turkey Hill Solar Array Project, | N/A
Junge Malin, Klamath County, Oregon:
Archaeological Phase 1
Assessment Report
29499 2017 | N/A Pacific Connector Gas Pipeline N/A
Cultural Resources Survey -
Coos, Douglas, Jackson, and
Klamath Counties: 2017 Cultural
Resources Addendum
30628 2010 | Dobschuetz, K., R. A Cultural Resource Survey for N/A
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Report No. Year | Author(s) Title Resources
30715 N/A | N/A A Cultural Resource Sutvey for N/A
the Ruby Pipeline Project:

Oregon Segment — Lake and
Klamath Counties, Oregon
Addendum I Klamath, Lakeview,
Langell and Merrill Yards; Marlin
LaReroutes near Goose Lake,
Big Valley, Rogger Meadow, and
Southern Langell Valley

31801 2019 | Davis, S.J., S.C. Phase IT Evaluation at Sites N/A
Hamilton, M.L. 35K1.3046, HRA-1227-840, and
Punke, J.Tuck, HRA-1227-843
J.Hopt, and K.M.
Derr

A review of OARRA and the Oregon Historic Sites Database indicated one cultural resource was
identified in the study area, the D Irrigation Canal, and 38 cultural resources, 15 archaeological sites
and 23 built environment resources were identified within 0.25 mile of the study area.
Archaeological resources are summarized in Table E-3 and built environment resources are
summarized in Table E-4.

Table E-3. Previously Identified Archaeological Sites Within 0.25-miles of the Study Area

Trinomial Type/Age Reports No.
35KL 03043 Historic 21584
35K1. 03626 Historic 24750
35KL 03627 Precontact 24750
35KL 03628 Precontact 24750
35K 03629 Precontact 24750
35KL 03630 Historic 24750
Null Burial Null
Null Precontact 24750
Null Precontact 24750
Null Precontact 24750
Null Precontact Null
Null Precontact 26369
Null Precontact 26369
Null Precontact 30628
Null Precontact 30715
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Table E-4. Previously Identified Historic Built Environment Within 0.25-miles of the Study

Area
OHSD Name Address
Resource ID
42545 American Legion Veterans Memorial 334 Main Street, Klamath Falls, Oregon
42720 Colwell, Daniel, House E Front Street, Merrill, Oregon
42721 Brandon, Frank S, House 203 N Monroe Street, Merrill, Oregon
42722 Merrill Bank Building 105 E Front, Merrill, Oregon
42770 Haskins, Luther, House Vicinity Merrill, Oregon
42779 Kandra House Vicinity Merrill, Oregon
42796 Merrill, Guy, Tank & Well Vicinity Merrill, Oregon
42797 Merrill, Nathan, House Vicinity Merrill, Oregon
42704 Paygr, Frank, Farm Paygr Road, Malin, Oregon
42738 Cacka, Adolph, Farm Old Malin Highway, Malin, Oregon
42769 Hartery Barn Old Malin Highway, Malin, Oregon
42708 Malin Broadway Hall S Main Street, Malin, Oregon
42709 Kalina, Alois, Rental Building 1231 S Main Street, Malin, Oregon
42710 Kalina, Alois, Building 2147 Broadway Street, Malin, Oregon
42711 Presbyterian Church 3rd Street & Railroad Avenue, Malin, Oregon
42712 Adams, Walter, Store? S Main Street, Malin, Oregon
42714 Malin Post Office Railroad Avenue, Malin, Oregon
42715 Applegate, Lindsay, Landmark North side Malin City Park
42716 Wilde, Emma Mary, Marker 3rd Street & Railroad Avenue, Malin, Oregon
42719 Stastney Farm Loveless Road, Malin, Oregon
42792 Malin Pool Building Malin Community Park, Malin, Oregon
42812 Rajnus Farm Highway 39, Malin, Oregon
648689 Malin State Bank & Drug Store 2139 Broadway Street, Malin, Oregon
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E.1.6 Inadvertent Discovery Plan

ARCHAEOLOGICAL INADVERTENT IMSCOVERY PLAN [IDP]
PROJECT NAME:  KID Modernization Project

HOwW TO USE THIS DOCUMENT

‘What may be
ancaunterad

*Protected by
State and
Federal law

#Sce Appendiz A
for examples

aArchasalogical
material, or

*Human Remainsg

Procedures

Javhaeslogy consists of the plysical remaits of the activities of people in the past, This [DP shonld be
tollowed showld aty archaealogical sites, objects, o biunan remmains are found, These are pratected
under Federal and State laws and their disturbance can result in criminal penalties,

This dorument pertaing to the work of the Contractor, including any and all individuals, organizations,
ot compantes azsoclated with Klamath Irrdgation s tict Modermdzation Piping Project,

workin the area MUST S100°, Archasological objects vary and can include evidence or rempants of
histnric-erd aml precontact activities by homans, Archaeologival objects can include but are not
limdted to:

o Stone flakes, arrowheads, stone tools, bone or wooden tools, baskets, beads.

2 IMstoric bollding materials such as nails, glass, metal such as cons, barrel rings, farm
implements, ceramics, bottles, marbles, beads,

o Lavers of dlscolored carth resulting from hearth Hre

o Stractural rematns such ag foundations

a Shell Middens

= Human skeletal remains and for bone fragments swhich ey be whole or fregmented.

For phitagraephic examples of o rtifucts, please see Appendic A, (Humoan remeing oot included |
If there is an inadvertent discovery of any archasological objects see procedures below,
I¥in doukt call it in.

e DA g R Rl T

L. AStop ALL worls io the vicini by of the find

#. secure amd provect area of inadvertent discovery with 30 meter 100 foot boffer—uoorl may
continue outside of this huffer

3. Motify Froject Manager and Apency Official

4. Project Manayer will need to contact a professiona] archacologist to assess the tind.
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b Y

IFarchaealogist determines the fiml is an archaeological site or object, contact SHIOL Fitis
determined o aet he archaeological, you may continue worlc

HigAN REMA NS PROCIDITRES

1.
s

f1.

[Fit i helicved the find may be human remaing, stup ALL worle
Svcune and protect arca of inadvertent disorseny with 30 mcter,/ 100 foot buffer, then worls may
cuntinue putside of this buffer with caution.
Cover remains from view and protect them from damage or exposere, restrict access, and leave
in place until directed otherwise, Do not take photographs. Do not speak to the media.
Notit,

= lroject Manager

«  Apency (ffivial

« Oreson State P'olice DO NOT CALL 911

«  SHIM)
« ICI5
«  Apprapriate Natlve American Tribes

IFthe site s determined ot to be a crlme scene by the Oregan State Pelice, da net move
atwthing! The rematns will condnne to be secired n place along with amy associated funerary
ahjects, and protected from weather, water ronoff, and shiclded from view,

[ nat resume any wirk in the hoffered ares until a plan is developed and carried oot bebawecn
the State Folive, SHIO, LIS, and appropiate Mative American 'Uribes and vouare directed that
worle may procesl.

LN TACT INFoRMATION

Project Manager, KID, Gene Souza: 541 802 G661
NRCS Agency Dificial, Greg Beckers 503-414-3201
WRCH Archineologist, Rachel Gebauwer: 541-8687-3511
Oregon State Pollee, Set, Clids Allort 203-731-4717 Cell 503-7080-a461
Oregon State Historic Preservation Oftice (SHEO),
s &tate Archasologist, John Moulsy: S03-480-916:1
o Asst State Archacologist, Jamice Fronc: H03-979-7580
105, Phsical Anthropolngist, Elissa Hollion: %71-707-1372
Apprupriate Trihes: LCTS will inform vouw which tribal government Lo contact.

COMFIDENTTALITY

The Klamath Irrigation District and employees shall make their best efforts, in arcordance with federal
andl state law, to ensure that its personnel and contractors keep the discovery confidential, 1he
media, or any third-party member or members of the public are not to be contacted or have
information resarding the discovery, and any public or media inguiry is to be reported to the
Matural Resources Conseivaton Servlee (NECS). Prior to any release, the responstble agencles and
Tribeg shall concur on the amount of information, I iy, to be released to the public

T protect frogile, volnerable, or threotened gites, the Notiona] Sistoric Preservation Act, o eenended
{ectioon F04 Fo WS A3 and Oregon State fowe (RS TY250T 01T 1 estapiish e that the lncetion
rf wrchaeolngicol sites, both o lend end onderweter, shoil he confidentiol,

APPEMDICES AND SUIPLEMENTARY MATERIALS
L Wisnal reference and examples of archasology
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APPENDIX A

VISITAT. REFERENCE GUIDE TO ENCOURTERING ARCHAROTOGY

Figure 2: Stone tool fragments
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Figure 3: Cordage

Figure 4: Shell middan
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Figure &: Historic metal artifacts
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Figure O 10th Century ship
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E.2 Additional Supporting Information for Land Use

Table E-5. Infrastructure Ownership in Project Area and Lands Affected by the Project

Area.

Existing Owner Operations and Maintenance Existing Easement
Infrastructure/Areas Responsible Party Owned By
Adams Pumping Plant us. Bure.au of Klamath Irrigation District us. Bure.au of

Reclamation Reclamation
Stukel Pumping Plant us. Bure.au of Klamath Irrigation District us. Bure.au of
Reclamation Reclamation
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Existing
Infrastructure/Areas

Owner

Operations and Maintenance
Responsible Party

Existing Easement
Owned By

D Canal — Adams
Point

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D Canal — McKoen
turnout to Paygr Road

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-2 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-3 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-12 Lateral (includes
12A and 12C Spurs)

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-14 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-16 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-16A Spur

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-18 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-19 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

D-20 Lateral

U.S. Bureau of
Reclamation

Klamath Irrigation District

U.S. Bureau of
Reclamation

The purpose of the EFU-C Zone is to “protect and maintain agricultural lands for farm use,

consistent with existing and future needs for agricultural products.” Irrigation reservoirs, canals,
delivery lines, and structures and accessory operational facilities associated with a District are an
allowed use in the EFU Zone (Klamath County 2023).

FR zoning is intended to “promote management and conservation of lands of mixed farm and

forest use.” The criteria, standards, and procedures of either Farm or Forestry zones apply to land
within this zone based on several criteria listed in Klamath County Land Development Code Section
55.230. Irrigation uses and associated infrastructure are permitted in both Farm and Forestry zones
(Klamath County 2023).

GC zoning is intended to establish and maintain places for a full range of retail goods and services
available to a large area. Irrigation and its associated uses are not explicitly listed under permitted or
conditional uses in the GC Zone (Klamath County 2023).
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E.3 Additional Supporting Information for Soils

Fordney loamy fine sand makes up 51 percent of the project area. The Fordney series consists of
very deep, excessively drained soils (nonhydric) that formed in alluvium or lacustrine deposits
derived from volcanic rocks with an influence of volcanic ash. Fordney soils are on lake terraces,
stream terraces, and fan remnants. These soils have slopes of 0 to 20 percent.

Poe loamy fine sand makes up 14 percent of the project area. The Poe series consists of moderately
deep, somewhat poorly drained soils (nonhydric) that formed in sediments weathered from tuff,
basalt, diatomite, and ash. Poe soils are on terraces and have slopes of 0 to 2 percent.

Laki fine sandy loam makes up 6 percent of the project area. The Laki series consists of deep,
moderately well-drained soils(nonhydric) that formed in mixed sediments having small amounts of
ash. Laki soils are on terraces and have slopes of 0 to 2 percent saltgrass.

Calimus loam makes up 3 percent of the project area. The Calimus series consists of very deep,
well-drained soils (nonhydric) that formed in sediments weathered from diatomite, tuff, and basalt.
Calimus soils are on terraces and fans and have slopes of 0 to 35 percent.

Henley Laki loams make up 3 percent of the project area. The Laki series is described above. The
Henley series consists of moderately deep to a duripan, somewhat poorly drained, sodic soils
(nonhydric) that formed in mixed alluvium. Henley soils are on low terraces and have slopes of 0 to
2 percent.

Padus loamy fine sand makes up 3 percent of the project area. The Padus series consists of very
deep, well-drained soils (nonhydric) which are moderately deep to stratified sandy outwash. These
soils formed mostly in loamy alluvium and are underlain by stratified sandy outwash on glacial lake
plains, outwash plains, stream terraces, eskers, kames, and moraines. Permeability is moderate or
moderately rapid in the loamy mantle and rapid or very rapid in the sandy outwash. Slopes range
from 0 to 45 percent.

The remainder of the project area consists of several other sandy loam soils (each less than 2 percent
of the project area) which have similar characteristics as the soil series already discussed.

E.4 Additional Supporting Information for Vegetation Resources

E.4.1 Plant Species That May Occur in the Study Area

Table E-6. Plant Species That May Occur in the Study Area.

Plant Species Scientific Name
Arrowleaf balsamroot Balsamorbiza sagittata
Basin wildrye Leymus cinereus
Big sagebrush Artemisia tridentata
Bluebunch wheatgrass Psendoroegneria spicata
Broadleaf arrowhead Sagittaria latifolia
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Plant Species

Scientific Name

Broad-leaf cattail Typha latifolia
Carelessweed Amaranthus palmeri
Cheatgrass Bromus tectorum

Common yarrow

Achillea millefolinm

Coontail

Ceratophyllum demersum

Hard-stem club-rush

Schoenoplectus acutus

Herb sophia

Descurainia sophia

Idaho fescue

Festuca idaboensis

Indian ricegrass

Achnatherum hymenoides

Kings fescue

Leucopoa kingii

Low sagebrush

Artemisia arbuscula

Mouse batley

Hordeun murinum

Muttongrass

Poa fendleriana

Needle-and-thread grass

Hesperostipa comata

Northern bedstraw

Galinm boreale

Owl’s-claws

Hymenoxys hoopesii

Prairie junegrass

Koeleria macrantha

Praire smoke

Genm triflorum

Perennial pepperweed

Lepidinm latifolinm

Poison hemlock

Conium maculatum

Prickly lettuce

Lactuca serriola

Purple loosestrife

Lythrum salicaria

Quackgrass

Elymus repens

Reed canary grass

Phalaris arundinacea

Richardson's needlegrass

Achnatherum richardsonii
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Plant Species

Scientific Name

Rosy Pussytoes

Antennaria rosea

Rough fescue Festuca campestris
Rubber rabbitbrush Ericameria nauseosa
Rye brome Bromus secalinus
Sandberg bluegrass Poa sandbergii

Silvery lupine

Lupinus argenteus

Silver sagebrush

Artemisia cana

Slender wheatgrass Elblymus trachycanlus
Stinging nettle Urtica divica ssp. holosericea
Sulphurflower buckwheat Eriogonum umbellatum

Tall annual willowherb

Epilobium brachycarpum

Tall hedge-mustard

Sisymbrium altissimum

Teasel Dipsacus sp.
Threadleaf sedge Carex filifolia

Thutber’s fescue

Festuca thurberi

Tumble Mustard

Sisymbrium altissimum

Western juniper

Juniperus occidentalis

Western needlegrass

Achnatherum occidentale

Western wheatgrass

Pascopyrum smithii

White sagebrush Artemisia lndoviciana
Wild mint Mentha arvensis
Yellow rabbitbrush Chrysothammnus viscidiflorus

Sources: NatureServe 2022a, 2022b, 2022c.
General site visit. August 3, 2023. Colton Kyro.
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E.4.2  Special-Status Species

Federal and state databases of threatened, endangered, candidate, and other sensitive plant species
protected under the federal ESA or by the state of Oregon were consulted to determine the
potential for these species to be present within the study area USFWS 2023; ORBIC 2023). No
documented occurrences of special status plant species were identified. USFWS Information for
Planning and Consultation list the potential occurrence of two species within the study area listed as
endagndered under the ESA; Greene's tuctoria (Tuctoria greenei) and slender Orcutt grass (Oruttia
tenuis). However, both species habitat are within vernal pools and the heavily developed agricultural
study area is unlikley to support that habitat. Thus, these species are unlikely to occur in the study
area.

Applegate’s milkvetch (Astralagus applegatei), tederally and state-listed as endangered, has the potential
to occur within the study area. Applegate’s milkvetch is endemic to the Klamath Basin and occurs in
seasonally alkaline soils in meedaows and adjcent to wayside ditches. Applegate’s milkvetch is found
along the Klamath River and may be present along ditches within the study area. However, ditches
are routinely disturbed by vegetation mainteance and thus the species is unlikley to occur within the
study area. The species was not observed within the study area during the site visit (Colton Kyro

8/3/2023).

A survey for species’ presence and presence of suitable habitat was not conducted. Species’
occurrence potential was evaluated based on available aerial imagery, background information
(ORBIC 2023; USFWS 2023), and habitat types within the study area. See Table E-1.

E.4.3 References

NatureServe (2022a). Great Basin xeric mixed sagebrush.
Shrubland.https://explorer.natureserve.org/Taxon/ ELEMENT GLOBAIL.2.722898/Great B
asin Xeric Mixed Sagebrush Shrubland

NatureServe (2022b). Inter-mountain basins montane sagebrush steppe.
https://explorer.natureserve.org/Taxon/ELEMENT GLOBAI.2.722887/Inter-
Mountain Basins Montane Sagebrush Steppe

NatureServe (2022c). Northern Rocky Mountain lower montane, foothill and valley grassland.
https://explorer.natureserve.org/ Taxon/ELEMENT GILOBAIL.2.769647/Northern Rocky

Mountain Lower Montane Foothill and Valley Grassland

Oregon Biodiversity Information Center (ORBIC) (2023). Biotics rare species database. Institute for
Natural Resources — Portland. Portland State University, Portland, Oregon.
https://inr.oregonstate.edu/orbic

U.S. Fish and Wildlife Service (USEFWS) (2023). IPaC information for planning and consultation. Retrieved
July 20, 2023, from https://ipac.ecosphere.fws.gov
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E.5 Invasive or Noxious Weeds Present within the Klamath Irrigation District

Plant pests within the KID are defined by law, regulation, and technical organizations, and are
regulated by many different sources, including the Oregon Department of Agriculture (ODA) and
the USDA.

The purpose of the ODA classification system is to act as the ODA’s official guideline for
prioritizing and implementing noxious weed control projects, assist the ODA in the distribution of
available funds for Oregon State Weed Board grants and county noxious weed control requests, and
serve as a model for the private and public sectors in developing noxious weed classification
systems. The CDFA and ODA list categories are explained below. Invasive and noxious weeds
known to occur within the vicinity of the District, and their respective status in each state, are listed
in Table E-7.

Oregon Department of Agriculture Categories (ODA 2023).

e A-Designated weed — a weed of known economic importance which occurs in the state in
small enough infestations to make eradication or containment possible; or is not known to
occur but its presence in neighboring states make future occurrence in Oregon seem
imminent. Recommended action: infestations are subject to eradication or intensive control
when and where found.

e B-Designated weed — a weed of economic importance, which is regionally abundant, but
which may have limited distribution in some counties. Recommended action: limited to
intensive control at the state, county, or regional level as determined on a case-by-case basis.
Where implementation of a fully integrated statewide management plan is not feasible,
biological control (when available) shall be the main control methods.

e T-Designated weed — a priority noxious weed designated by the Oregon State Weed Board
as a target on which the ODA will develop and implement a statewide management plan.
“T” designated noxious weeds are species selected from either the “A” or “B” list.

Table E-7. Noxious Weeds that May Occur within the Planning Area.

Oregon State
Common Name Scientific Name Designation
Bull thistle Cirsinm vulgare B
Canada thistle Cirsinm arvense B
Diffuse knapweed Centaurea diffusa B
Dyer’s woad Isatis tinctoria B
Field bindweed Convolyulus arvensis B
Mediterranean sage Salvia aethiopis B
Musk thistle Carduns nutans B
Perennial pepperweed Lepidium latifolinm B (T)
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E.5.1

Oregon State

Common Name Scientific Name Designation
Poison hemlock Coninm maculatum B
Puncturevine Tribulus terrestris B
Purple loosestrife Lythrum salicaria B
Scotch thistle Onopordum acanthinm B
Spotted knapweed Centanrea stoebe B (T)
Taurian thistle Onapordum tanricum A (T)
Yellow flag iris Iris psendacorns B
Yellow star thistle Centaurea solstitialis B
Whitetop (hoary cress) Lepidinm draba B

Source: ODA, 2023.

References

Oregon Department of Agriculture (2023). WeedMapper.

https:

www.oregon.gov/oda/programs/weeds/pages/weedmapper.aspx

E.6

Additional Supporting Information for Water Resources

The Upper Klamath Basin watershed consists of approximately 6,800 square miles in southern
Oregon and northern California. It includes the Williamson, Sprague, Wood, and Lost Rivers
watersheds and the UKL drainage. Before the area was drained and hydraulically manipulated for
agriculture, the lakes in the Klamath Basin were shallow, marsh-fringed aquatic systems (Bradbury
1992). The Lost River was a closed basin and terminated in Tule Lake, which covered between
55,000 and 100,000 actes depending on wet/dry hydrologic trends. Today the Upper Klamath Basin
has been significantly modified by Reclamation’s Klamath Project. Authorized in 1905, the Klamath
Project constructed facilities to divert and distribute water for irrigation, to reclaim portions of Tule
and Lower Klamath lakes, and to control floods. There are now six mainstem dams in the Upper
Klamath Basin, which are used for hydropower, supply of irrigation water, and regulation of flow in
the river, as well as for managing lake levels in UKL. The Klamath Project can provide water for up
to approximately 200,000 acres of croplands and 50,000 acres of refuge lakes and wetlands (USFWS

2016).

KID is one part of the Klamath Project, located in southern Oregon, south and east of Klamath
Falls, just north of the California border. KID’s D system operates within the following U.S.
Geologic Survey 12-digit Hydrologic Unit Code (HUC) subwatersheds:

180102040902 Stukel Mountains-Lost River
180102040903 Anderson Rose Diversion Dam-Lost River
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e 180102040904 Tule Lake Valley-Lost River
e 180102040906 Mills Creek-Tule Lake Valley

Table E-8. Waterbodies Associated with District Operations in the Planning Area.

Associated
Name River Miles | Size Tributary To Project Nexus
Upper Klamath Lake N/A 61,543 acres Link River, Lake Primary source of
Ewauna irrigation water
Lake Ewauna 255-257 N/A Klamath River Source of water for
Lost River
Diversion Channel
Klamath River 238-255 N/A Lower Klamath Source and sink for
River irrigation water used
in the Klamath
Project
Other waterbodies N/A Variable N/A Natural drainage
within KID (Lost River, areas, used as sumps
Spring Lake, Nuss Lake, for irrigation water
etc.) and surface water
runoff.

E.6.1  Surface Water Quality
Table E-9. Impaired Waterbodies Associated with District Operations.
Listed Reach (River Miles) and Parameters Included on Oregon’s
Name Listing History 303(d) List
Upper Klamath Entire waterbody Chlorophyll-a
Lake

First listed as impaired in 2002
Last assessed in 2022

Temperature

Dissolved oxygen, year-round

pH, year-round

Methylmercury, human health toxic
Harmful algal blooms

Sedimentation

Lake Ewauna

Entire waterbody

(Klamath RM 255-257)

Chlorophyll-a

Dissolved oxygen, year-round

USDA-NRCS EAXX-00

5-53-041-1152485450 163

May 2026




Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix E: Other Supporting Information

Listed Reach (River Miles) and Parameters Included on Oregon’s
Name Listing History 303(d) List
First listed as impaired in 2004 pH
Last assessed in 2022 Ammonia, aquatic life toxic
Harmful algal blooms
Klamath River Lake Ewauna to Lost River Diversion Chlorophyll-a
Channel (Klamath RM 253-255) .
Dissolved oxygen, year-round
Harmful algal blooms
Lost River Diversion Channel to Keno | Chlorophyll-a
Dam (Klamath RM 238-253) .
Dissolved oxygen, year-round
First listed as impaired in 2004
pH
Last assessed in 2018 Arsenic inorganic, human health toxic
Harmful algal blooms
Lost River Lost River Pool, upstream of Lost Chlorophyll-a
River Diversion Dam (LLost RM 26-29) Dissolved oxygen, year-round
First listed as impaired in 1998
pH
Last assessed in 2012
Temperature, year-round
Total dissolved gas
Ammonia, aquatic life toxic
Lost River, downstream of Lost River | Chlorophyll-a
Diversion Dam to Tule Lake Dissolved oxveen. vear—round
(Lost RM 0-25) Yeen, ¥
First listed as impaired in 2004 Temperature, year-round
Last assessed in 2022 Total dissolved gas
Arsenic inorganic, human-health toxic
Lost River Lost River to Klamath River Chlorophyll-a
Diversion Channel First listed as impaired in 2010 Dissolved oxygen, year-round
Last assessed in 2022 pH
Temperature, year-round

N/A = Not Applicable; RM = River Mile

E.6.2

References

Bradbury, J. P. (1992). Late Cenozoic lacustrine and climatic environments at Tule Lake, northern
Great Basin, USA. Climate Dynamics 6:275-285.
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U.S. Fish and Wildlife Service Pacific Southwest Region (USFWS) (2016). Lower Klamath, Clear Iake,
Tule Lake, Upper Klamath, and Bear 1 alley National Wildlife Refuges final comprebensive conservation
plan/ environmental impact statement.

E.7 Additional Supporting Information for Fish and Aquatic Species

E.7.1 General Fish and Aquatic Species

Common native species include Klamath River lamprey (Lampetra similis), Klamath tui chub
(Siphatales bicolor bicolor), blue chub (Gila coerulea), UKL sculpin (Cottus klamathensis klamathensis), and
Klamath Lake Sculpin (Coztus princeps). Common nonnative fish species found in reservoirs, sloughs,
and ponds include yellow perch (Perca flavescens), pumpkinseed (Lepomis gibbosus), and brown bullhead
(Ameinrus nebulosus) INRC 2004). Within cold water streams, brook trout (Salvelinus fontinalis), brown
trout (Salmo trutta), and nonnative strains of rainbow trout (Oncorbynchus mykiss gairdner)) dominate
and have largely pushed out native redband trout and bull trout (Salvelinus confluentus) INRC 2004). A
list of fish species within the Klamath Basin above the Iron Gate Dam that may be within the study
area can be found below in Table E-10.

Historically, an intricate network of streams and wetlands, such as the Lost River Slough, connected
Upper Klamath River and Lost River basins and allowed for free movement of water and aquatic
organisms. Currently, networks of canals regulate the movement of water between the two basins,
and movement of fish is blocked by a myriad of barriers. Numerous irrigation dams along the Lost
River act as barriers to fish passage. Lost River Diversion Dam and Anderson-Rose Diversion Dam
likely prevent upstream movement and only allow for downstream passage over the spillway. Fish
movement from Klamath River to Lost River is precluded by the lack of upstream passage on the
Lost River Diversion Dam. Further upstream diversion dams such as Harpold Dam are partial
barriers during certain times of the year.

Table E-10. Fish Species That May Occur within the Study Area.

Fish Species Scientific Name Nativity
Klamath River lamprey Lampetra similis Native
Klamath largescale sucker Catostomus snyderi Native
Miller Lake Lamprey Lampetra milleri Native
Klamath smallscale sucker Catostomus rimiculus Native
Pit-Klamath brook lamprey Lampetra lethophaga Native
Redband/Rainbow trout Ouncorhynchus myfkiss gairdneri Native
Klamath tui chub Siphatales bicolor bicolor Native
Bull trout Salvelinus confluentus Native
Blue chub Gila coerulea Native
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Fish Species Scientific Name Nativity

Klamath Lake sculpin Cottus princeps Native

Klamath speckled dace Rbinichthys osculus klamathensis Native

Slender sculpin Cottus tennis Native

Shortnose sucker Chaswmiistes brevirostris Native

Lost River sucker Deltistes luxcatus Native

Upper Klamath marbled sculpin Cottus klamathensis klamathensis Native

Goldfish Carassins auratus Non-Native
Brown trout Salmo trutta Non-Native
Golden shiner Notemigonus chrysolencas Non-Native
Sacramento perch Archoplites interruptus Non-Native
Fathead minnow Pimephales promelas Non-Native
White crappie Pomoxis annularis Non-Native
Yellow bullhead Ameinrus natalis Non-Native
Black crappie Pomoxis nigromaculatus Non-Native
Brown bullhead Ameinrus nebulosus Non-Native
Green sunfish Lepomis cyanellus Non-Native
Black bullhead Ameinrus melas Non-Native
Bluegill Lepomis macrochirus Non-Native
Channel catfish Ictalurns punctatus Non-Native
Pumpkinseed Lepomis gibbosus Non-Native
Kokanee salmon Oncorhynchus nerka Non-Native
Largemouth bass Micropterns salmoides Non-Native
Brook trout Salvelinus fontinalis Non-Native
Yellow perch Perca flavescens Non-Native
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Note: Anadromous salmonids such as Chinook salmon (Oncorhynchus tshawytscha), coho salmon (Oncorhynchus kisutch), and
steelhead (Oncorbynchus myfkiss) historically inhabited the basin before dam construction along the Klamath River
prevented upstream travel.

Source: NRC 2004.

E.7.2  Federal Candidate Species

The USFWS proposed to list the northwestern pond turtle (NWPT) as threatened under the ESA on
October 3, 2023 (88 Federal Register 68370). NWPT is known to occur within the generally vicinity
of the project area (USFWS 2023) in aquatic habitats within waterbodies associated with District
operations such as Lost River and Upper Klamath Lake (USFWS 2016, ORBIC 2023) and may occur
within the District’s conveyance system due to suitable habitat (USGS GAP 2018).

The NWPT is semi-aquatic and uses terrestrial and aquatic habitats for their life history phases.
Terrestrial environments are needed for nesting and aestivation, whereas aquatic environments are
used for breeding and feeding (USFWS 2023). Both aquatic and terrestrial environments are used for
basking, overwintering, and movement/dispersal (USFWS 2023). Aquatic environments vary from
intermittent streams and canals to lakes and reservoirs. The species prefers aquatic environments that
have standing or slow moving water and that contain abundant basking sites and underwater shelter
sites (USFWS 2023), The NWPT may be found in some larger rivers but are generally restricted to
areas near the bank or within adjacent backwater habitat where the current is slower and where
basking sites exist (WDW 1994). Streams, rivers, and artificial small ponds with muddy bottoms,
abundant basking sites, aquatic refugia, and slow-moving or standing water are the most common
and preferred habits for the species (Bury and Germano 2012, ODFW 2023).

Populations of NWPT range wide are anticipated to decrease due to threats such as habitat loss and
fragmentation, altered hydrology, predation (native and nonnative species such as bullfrog),
competition (nonnative species), road mortality, collection, and contaminants. Within the study area,
NWPT are within the Klamath — Lakeview analysis unit (AU-8). The AU-8 unit was estimated to
have a ~7% probability of extinction by 2050 (USFWS 2023). Probability of extinction increases
with time, with a ~32% and ~50% probability of extinction by 2075 and 2100, respectively (USFWS
2023). There are no population estimates for NWPT within the study area.

Due to the species presence within waterbodies that are affected by District operations and the
potential for the species to occur with the District’s conveyance system, the full extent of effects of
the preferred alternative on NWPT will be assessed within the biological assessment for this project.
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E.7.3 Consultation Letters
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N eating for the Klarmath Irigatiaon Distrizt Infrastructore Medemizetion Project.

During the meeting, project zanners will provide backoround informstion on the propozed project,
e hational Frvisnnmental Solicy Act insluding scopirg and the Favirmameanta Assassmeat
orocess, MRCS-specfic regulstions, and poblic valverant activiies,

Public Scoping Mesting

Date: Losday —cbruary 0 U2

Time: 4 Pt 3 P

Location: Merrill Cvin Certar, Wal Wisnn Hell &t 363 W Frornt St Merrill, OR

A recordivgg of T messting will be avalaste atensards & arecs eatz rskedplans o,

Submitting cormmerts is he mos: effective way to mase your va ce heard. Please feel fres fo
sond eommerts atany tirre dunng the Scoping Penod, startiag January 23, 2023, ad ahdirg on
March 8, 2023, Corrments ray be

Ermalled Le: klarmathid cormmerbs@ars oo

Subrmnitted onlive at: oreconsatersbeds ans o

Submitted st Farmers Conservaian Aliarce s office rumber (54717 T1EB025 ar
Na led b Farmers Consgrvatinn Alianzs. 102 State Strast, Food Sver DR 57031

This croject is no- orvarsn by the consultation provisiors of e Fish and Wiiclife Coordination Aot
al 1934, 2= armended [(FANCA) However consullzlicn is required under Seclion 72 ol P._B3-
SBE which was added to PLLA3R55E by toe 1955 amerdments to the FYWOA. Section 12 was
adoed in recognition of the nead far evaluation of fizh ang wildlife rescurces impastz and
appartanities at L B3-56G orajects ina mannar simiar o that regaired for other coastruction
crajects under the FWCA,

Section 12 arovides Tst, in preparing projest plans, the Depatmern of Agroulitare mos: consult
with the Fsb and Wildlife Service [FWS) with regard Lo the conservebian and develosment af fish
S wildlifs resadrces ard provids the By with the appartunty ta paticipate in grsject pannhicg
The FWE s 1o te affordes the opoontunity to make surveys and investizatiors and orepars

& ports with renommencations on the conservation ard developmert of fish ard wildife Ths
Diepealrrerl of Agriculure miusl give Tull consideaban Lo the recormmendalans conlzirad in FWS
reports and inshude features that are determ ned o be feasible and that are acceptacle to the
Depentment of Agricuture and the local project spansor. FWS reports are to ce included in
craject reparts preparad by he Deparbrent of Agriculbre Mo funds are provided by o
Ogartrrent of Agricuturs for WS invalvament in = LA3-584 projects; unds 1o such wiang mus?
care from those appropriated for PAS wars inoprojest danrning.

This eiler is beng sent to you Lo irvile vou o parbcipate in the scoping process Tar e Klarmath
|'TIQE‘I’JH Cistrict Infrazructune Modaruzation =raject and o recucst consultaian urdzr the
orowizizng of Sectior © 2 of P L 83262 whish pravides for corsy tation simiar o that regquirad
dncier the FwWiCa.

An Evoel Opporlunily Provider, Lander, s Emplayes
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=ar adst ongl iInfarmatizn pleage insuire of S3ary Dingani, Assitant State Sonsersation st for
‘Walershed Resaurces and Planning, by phone at 505 414-2022, email st
ary dificoriffusda ooy, nr mail at the address proviced acove

Sinceraly,
HUNALD Peptals chonemc] bry 1B IHS1T
ALVABATED 2005 01 10 136815 Eite

ROMALD & WARADC
State Corssnealanist

L

Tan Blaxe Fisld Supervisar, WS Fish and Wildlife Servica, Klemeth Fells Fish and Wildlife
OlMcs, 1936 Calilorria Averue, Alarmath =alls, OR 57ED

An Evoel Opporlunily Provider, Lander, s Emplayes
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4&*":' 0“% UNITED STATES DEFPARTMENT OF COMMERCE

a'm i;_f %, | National Oceanic and Atmospheric Administration
o " | NATIONAL MARINE FISHERIES SERVICE
g = | West Coast Region
Y & 777 Sonoma Avenue, Room 325
Trargsof ¥ Santa Rosa, California 954044731
May 7. 2026 Refer to NMFS No: WCRO-2026-00803

Gary Dindom

Assistant State Conservationist Watershed Resources
USDA Natural Resource Conservation Service
Oregon State Office

1201 NE Lloyd Boulevard, Suite 900

Portland, Oregon 97232

Re: Endangered Species Act Section 7(a)(2) Concurrence Letter for the Klamath Irrigation District
Infrastructure Modernization Project

Dear Mr. Dindoni:

This letter responds to your April 27, 2026, request for concurrence from NOAA’s National Marine
Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species Act (ESA) for the subject
action. Your request qualified for our expedited review and concurrence because it contained sufficient
information on your proposed action and its potential effects to ES A-listed species and designated critical
habitat.

On March 30, 2026, in Center for Biolagical Diversity v. Burgum, No. 24-cv-04651 (N.D. Cal.), the U.5.
District Court for the Northern District of California vacated aspects of four provisions from the 50 CFR
part 402 regulations governing interagency consultation under section 7 of the Endangered Species Act
and reinstated the provisions that were previously in effect. Consistent with the Court’s ruling, these are
the governing provisions for this consultation:

& *“Effects of the action refers to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated or interdependent with that
action, that will be added to the environmental baseline. The environmental baseline includes the
past and present impacts of all Federal, State, or private achions and other human activities in the
action area, the anticipated impacts of all proposed Federal projects in the action area that have
already undergone formal or early section 7 consultation, and the impact of State or private actions
which are contemporanecus with the consultation in process. Indirect effects are those that are
caused by the proposed action and are later in time, but still are reasonably certain to occur.
Interrelated actions are those that are part of a larger action and depend on the larger action for
their justification. Interdependent actions are those that have no independent utility apart from the
action under consideration’.” (50 CFR 402.02 {2018))

! This definition includes the second sentence of the definition of “effects of the action.” That sentence provided the defimition
of “environmental baseline”™ i effect as of 2008, In the 2019 mule amending the 50 CFR part 402 regulations, the Services
established “environmental baseline™ as a stand-alone definition. 84 Fed. Reg. 44976, 45016 (August 27, 2019). In the 2024
rule, the Services made minor revisions to the “environmental baseline” definition. 89 Fed. Reg. 24268, 24298 (April 5, 2024).
The Court's ruling did not touch upon that definition of “environmental bascline,” and it, therefore, remains valid. The
defimition is also fully consistent with the definition of ““effects of the action™ from 2018,
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e 50 CFR 402.16(a): “(a) Reinitiation of consultation is required and shall be requested by the
Federal agency or by the Service, where discretionary Federal involvement or control over the
action has been retained or is authorized by law and . . . ."(50 CFR 402.16(a) (2023)).

We reviewed the Natural Resource Conservation Service's consultation request document and related
materials. Based on our knowledge, expertise, and your action agency’s matenals, we concur with the
action agency’s conclusions that the proposed action is not likely to adversely affect the NMFS ESA-listed
species and/or designated critical habitat.

This letter underwent pre-dissemination review using standards for utility, integrity, and objectivity in
compliance with applicable guidelines issued under the Data Quality Act (section 515 of the Treasury and
General Government Appropriations Act for Fiscal Year 2001, Public Law 106-554). The concurrence
letter will be available through NMFS® Environmental Consultation Organizer (https://www.fisheries.
noaa.gov/resource/tool-app/environmental-consultation-organizer-eco). A complete record of this
consultation is on file at the Santa Rosa office.

Reinitiation of consultation is required and shall be requested by Natural Resource Conservation Service
or by the Service, where discretionary federal involvement or control over the action has been retained or
is authorized by law and (1) the proposed action causes take; (2) new information reveals effects of the
action that may affect listed species or critical habitat in a manner or to an extent not previously
considered; (3) the identified action is subsequently modified in a manner that causes an effect to the listed
species or critical habitat that was not considered in the written concurrence; or (4) a new species 1s listed
or critical habitat designated that may be affected by the identified action (50 CFR 402.16). This
concludes the ESA consultation.

Please direct questions regarding this letter to Jeff Abrams at jeff.abrams(iinoaa.gov or (707) 825-5186.
Sincerely,

5/7/2026

X D

Signed by: OTHER
Daniel J Wilson
Supervisory Fish Biologst
California Coastal Office

ce Lars Santana, NRCS Water Planning Specialist, lars. santana(@usda. gov
Torrey Tyler. Supervisory Fish Biologist, US BOR, ttylerf@usbr.gov
e-file: FRN 151422WCR2026CCD0O0074
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United States Department of the Interior [
FISIT AND WILDLIFE SERVICTE
IPacitic Southwest Region

T lamath Talls Tish and Wildh le CHTice
1936 Cahilomma Avenue
Flamuth Fallz, Oremon 970401

Th Ry Rafar ta
EEphers Brovect Code = Moy 14, 2026
2uz24-0nz4eud Senf Elechonicalfy

Chaury THridom

Agsisband Stale Conzservaliomist Wilershed Resourees
Natural Besources Conservation Scrviee

1201 BE Llavd Blvd., Suite SO0

Portland, OR 97232

Drear bdr. Diriclomni:

Tz responds o vour letter dated and received om April 27, 20268, reguesting concwnrence from
the LS. Fish and Wildlite Service (Service) pursuant to the requirements of section 7 ot the
Endangered Species Aot (Act) of 1973, as amended (16 US.C. 1331 et seq.), for the subject
action. Chur respomse 1o vour reguest i based on the biclogical assessnent aucompanying your
letter and miloammation oo [les.

The: Projest s located within the FElanath Treigation Dhistaet (RITN, speeilically the T-Clanal
wwslem, in the Upper Klamath Tiasin on the cast side of the Cazeads Mounion Bangee, in Klanath
County, Oregon. The action arca includes KT inlrastrocture that will be upgraded and 1T
operated Rights-of-Way (ROW) and cascment whers construction will takes place or will be
slamad, and the waterbodics that will be allered in volwne wd Dow oo the Project,

K1Y hae requested financial and technical assistance from NRECS, and they are propozing to
update Lrigation infraztructure. including converting ten sections of open 1r Canal and laterals
(11.4 milse) to pipeline; lining three secticns of open L Canal and laterals (2.9 miles); nparading
twn pumping plants (Adams and Stckel) along the Lost River: and installing a traveling helt
sereetl or trash rake. Construction activities for enlargement of the suinp area include work area
ieolation, fish herding. and salvage. The purpose of the praject is to enhance agricultural water
Tangerenl by imprieang waler conveyanoe e Tioieney. reducig operations and manilenanie
casts, and improve drought resilience.

Additionally, the Progect mclades avodance md smninmization measures (AMM ) to proactively
reduce environmental impacts therelore, redocing elTects 1o speaies. The AWML melude
consiruction fming, erosion contral, spill prevention. contral, and countermessures, vepeLalion
managernenl, and vhleiming the necessary and reguired waler resourve permils (rem TS, Ay
Coorpe, Oremom Departmant ol Siale Lands, Oreson Depariment. of Environmental Ouality, and
Cregon Department ol Tish and Wildhis (Parameins 2020, po 7-8) TLE, Turean of Reclamation
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Mr. Ziricloni ECOSphers & 2034-2024E04

[ Heclamation) is a cooperating foderal ageney as Adams and Stuks] Pumping Plants are owned
by Beclanation and the water conveyanee infrastructure i= part of the Klamath Projest
consultation {Ecosphere Project Code o ZO22-0020519-87; UEFWS 2024

HNIRCE deternuned that the Project would have “no effect™ an aray walt (Cowis fgmes), Morth
Arnerican wialverine (Coafe rnde S, vellow-billed cuclooo {Cocovzus oneromva, Tall ot
(hadvelimes conflnening), Chegon spatted frop (fava prefiosa), Marthern spotted owl (b
seoidedtalis canrie), California condor {Gumaon vos colibrman sy Applegate’s mille-veteh

(A wtranaliy appelpale ), slender Oreull grass (Crendiin fenmis). and whitehark pane (P
adfiivenadis). und critical habitats associaled with these species. Additiomally, WRCS detenmined
the proposed progect “may alfect and 15 ot Tikely Lo adversely allect” the lederally endanpered
Tl River sucker {Delfivies ovaios TRE ) and shorinose sucker € aomi viss Aravirasiria S8
and their respective desigmated eritical habitats, The Service does nol have the aotherity o

provide comeurrence lor no elleel determimations due 1o poliey and the implementing repulations
fior section 7 oof the Acl, Therelore, owr concurrence on the detcrminafions made by NRCS s
Fmvited fohe elTects (o the Tast Biver sucker, shornoss sucker, and their designated critical
hahilal.

Ettects to Lost Kiver Sucker and Shortnose Suclier

1he action area includes the Froject location. KOWs, and the waterbodies that are impacted.
Pregect construction is located within and adjacent 1o the Lost River and the 13 Canal svatem.
LIS and M inthe Lost Wiver are considered a sink population, with new individuals being
spavned elsewhere in the system. such az Upper klamath Lake or Clear Lake. Hahitat
frapmentation by diversion dams prevents RS and 885 from using the Lost River [ spawming,
and mmigration. [uowever, limited monitoring of these population ndicates low numbers of each
species are present it the action area (Shively et al. 2000 p. #2-46). [n the Lozt River, YN8 coeur
in small nombrens, while TRS wre present bot very vare (Shively et al, 20007, Detween Tune and
Chctolrer 1999, TTSGE made 141 collections al 36 stalioms usig, a varely ol pear Dypes md
chimined 7 5NE md one LEE (Ehively et al. 20000 Most of the adult sucker alservations n the
Tosl River are [rom the wpper Taosl River above Tonamas, Oregon. There are very Tow agne 1+
Juvenile or adolt suekers residing m the lower Tast River below Wilson Dam (T753TR 200 1h). Mo
adult suckers were capiured in the T7RGE 1999 efTert helow Wilkon Dam.

Projest construction associated with the lining and piping of canals will be conducted during the
non-1rriiion season and nland from the Lost River, The canals wall be dewatored and
eniramed, TRS and SKS salvaged and translocated a the end of the imigation season ays pard ol
the klamath Project {LSEWS 20240 No LES ar 8% will be present during the non-irrigation
soason (hovembor through Februare) s suckers will have been romoved from the D-canals as
part of the Klamath Project’s proposcd action. Therefore, lining and piping of canals is cxpecied
to have no effect on LIS and SN inthe D-canal =vsten.

The linine and pipine portions of the Decanal svetem will increase water convevance efficiency
which. has the potential to reduce water diversion rades. A vedoction m diversion rales has
putential to increass the water volwmes m Upper Klamath Lake (UKL and the Dost Faver
Increased water in UKL and the Lost River could increase the duration in which wetlands are
inunduted resulting in imprvaments le water guality parwmeters dumng nommal e weetler
previpitation veurs, Thersfore, Tining and paping hae the potential te iave benehcial effects o
LES and SN from increasing water quantity and quality.
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Lipgrades to the Adams and Stukel Pumping Plants includs replacing pumnp and motor units,
refrofifting pump drives with variable frequency drives, cnlarging the sump arca, and installing a
traveline belt screen or trazh rake at each pumping plant. Construction has the potential to
increage sediment laading in the Lost Kiver from rn off dug to grovnd disturbance and
pateatially dewatering and rewatering the pumping plant taks canalz. The increase in sediment
and turbidity would be sheat-term and spatially lmited. Additienally. the proposed AMMs
(erosion cortrol, spill prevention, contral) will reduce the risk of increased sedimentation, and
accideantal spills of hazardon: matarial from entering the Lot River. Therefore, uperades to the
Admns and Stukel Pumping Plants wall resalt im s gnificant effects we LRES and 8W5 lrom
impacts to water gquality.

These pumping plants are evned by Reclamadion and operaed by KT ays part of the Blamath
Project (TISTWS 2024, which covers aperatiom and mainienance of pumping plants that inclade
bt s nol Tomited L, dewaterng and [sh salvage. Therelore, when the pump mitake canal
connaeted to the Lost Biver requires work arca isolation, dewalering, and [zh salvags this aciion
will be covered undaer the Klamath Project biological apinion (TTEFWS 20243 and Fsh salvams
will be conducted by Reelamatiom stall”, Therslone, this action will net b discossed Durther.

Crperation and maintenance of the installed traveling balt screen or trash rake at each pumping
plant have the potential to impact LES and $5%; however, the number of LES and SN in this
soefion of the Lost River 1= low, the river Dows and pump operations are s cazonally variable and
the disturbance from operations or maintenance activities would likely canse suckers to vacate
the area. Theretfore, oparation and maintenance of the fravaling balt screen and trazh rake will
result in insienificant cffects to LILS and 548 from disturbance,

Crierall. implementation ot the Praject has the potential to impact water quality and guantity in
the action area. The Project will result in short-term spatial limited insigniticant effects to water
gueality from sedimentation and webidity, Additiomally, the lining and piping ol canals has
potential Tenelicial elTecls 1o waler guantity and water quality m TR due o mereased sorlace
elevations, and wetland mundation.

Lfficts to Tawt River and Shortnose Sucker Critical TTahitat

The Project arca is not localed within T.RS and 388 designaled eritical habita. TTovecver, the
action area includes UKL which is part of LIS and 3h& desianated critical habitat unit 1.
Desienated aritieal hobitat unit 1 contains the largest remaining papulations of both LIRS and
SME, The Servics has determined that the speeific claments of the phyvaieal or biological foafures
(P'BFs) of LIIS and SM5 critical habrtat that are essential to their conservation are 1) water
quaintly and qualite. 23 spawning and rearing habitat, and 37 food (UISEWS 20120,

Tplemmentation of the Project imcludes Bning and papinag portions of the D-canal systerm wihich
has the potential o increase water conmvevance etficiency and reduce water diversion rates. A
reduction in diversion rates has potential to increase the water volumes in UKL and would
direutly benelit BOAT 1. Inereused waler surface elevation ol 0864 inch in TTKT, could increase
the duration i which wetlands are inuodated vesalting i improvemments o water goalily
pararieters which include temmperature, dissolved oxygen, and nutients, during nornal or wetlber
precipilation vears. Therefore, lning and paping has te poenaal (o have benslicial effcels o
LR% and SN (Tom imcreasing water quantity and qualivy. 4s a resall, the Prijeet woudd Tikely
resull im unyuantiliable benelicial elfects o PIET 1 of TRS and 8N8 ontical habilat.
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The Project has the potential to reduce water diversions which may inercase the duration of
watland inondation in UKL, nereased duration of wetland inundation would maintain LES and
SN rearing spavning and habitat (PBE 23 potential makine these habitats available for a lonzer
pericd during the sprine. As a result. the Fropeet would likely result in unouantifiable beneficial
effects to PBE 2 of LILS and S8& critical habitat.

Ulpper Elarath Lake and the Klamath River are highly productive svstems and have Ingh
densities of invertelwates on which LIS and SME feed (Stantfer-Olzen et al. 20171 The P'roject
is. mol expected o aller Fed availability us habita will nel be modi lGed. Therelore, the Prigect is
mob expecied 1o allect PRE 3 ax a resull ol implementation.

Crverall. implementativn of the Projedt s expected o resallin benelicial efects o PIT 1 and
PRT 2, and no clTew. (o FREF 3. The Project is nol cxpocted Ly impact PIE 3 beeanse i will nol
madily the avadlahility of Tood resources. The Projeet is expocted resultin bencBeial ofTect o
PRT 1 and PTIT 2 hevanse ol mereased surlace clovatons, wetlmd muwdation ad spavemng and

rearing habitat svailability,

Summary and Conclusion

Bazed on the Service’s review of the biclogical assessment, the overall description of the
proposed action, and the avoidance and minimization measures that will petentially minimize the
impacts to listed specics, the Servics concurs with the detormination that the proposed action
may aftect. but is not Hlely to adversely affect LEE. 3N5, and their designated critical halwitat.

This concludes informal consultation pursnant 1o section 7 of the Act for Lost River sucker,
shorinose sucker, and ther designated ertical habiat, Renntiatiuom of consultation on this acthion
may be necessary 10 (17 new inlomeation reveals eflects ol the setion that may alTecl species or
eritical habitats ina meammer or 1o an extent nol considersd inthe axsessient; (27 the aciion is
sibmopently modificd inoa manmer thid causes an eiTeel G specios or critical habilals nol
eonatdered in this analvsis; or () a new speeiey is Bsted or erifical habitat desimmatad thal, may he
allected by the proposed actumn.

Thank vou for vour cfforts 1o conscrve federally listed specics. [Fvou have any questions about
this document, please contact Margic Shaffer at margic shafferefive, zov,

Sinceraly,
Lig tally signed by
JENNIE IENMIE LA
[ata: N7605.14
LAND ARA3:2E 0700
Jermie Tand
[Field Supervisor

s
Tars Savtana, MRCS, Water Resource Planming Spevialist, Redmond, OF
Connor Renhekd, MRS,

Torrey Teler, TIATIR. Supervigory Tish Diologisl, anath Talls, OR
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E.8 Supporting Information for Wetland and Riparian Areas

E.8.1 Dominant Hydrophytic Vegetation in the Project Area

Table E-11. Dominant Hydrophytic Vegetation in the Project Area.

Hydrophytic Vegetation Species Scientific Name
Broadleaf arrowhead Sagittaria latifolia
Broad-leaf cattail Typha latifolia
Common Duckweed Lemmna minor
Coontail Ceratophyllum demersum
Hard-stem club-rush (Tule) Schoenoplectus acutus
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Reed canary grass Phalaris arundinacea

E.8.2 Representative Photos of Hydrophytic Vegetation in the Project Area

Photograph 8-1. Representative view of Lost River adjacent to Adams Pumping Plant (Colton Kyro, August 3,
2023).

Photograph 8-2. Representative view of D Canal where proposed canal lining would occur (Colton Kyro,
August 3, 2023).
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Photograph 8-3. Representative view of D16 Canal Lateral where proposed canal piping would occur (Colton
Kyro, August 3, 2023).
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E.9 Additional Supporting Information for Wildlife

E.9.1 General Wildlife

Wildlife species that may use habitats in KID are largely habitat generalists and other species that are
able to adapt to or exploit the agricultural environment. Animals in the area commonly use the
District’s canals and drains as habitat and water sources. Larger mammals such as deer, pronghorn,
and elk also graze within the District’s irrigated lands. Table E-12below lists the species that may
occur in the study area.

Table E-12. Wildlife Species That May Occur within the Study Area.

Wildlife Species Scientific Name

American badger Taxidea taxus

American shrew mole Nenrotrichus gibbsii

Black-tailed jackrabbit Lepus californicus

Belding's ground squirrel Urocitellus beldingi
Bobcat Lynxc rufus
Bullfrog Lithobates catesbeianus

California ground squirrel Otospermophilus beecheyi

Cascades frog Rana cascadae

Columbian ground squirrel Urocitellus columbianns

Coyote Canis latrans

Great basin spadefoot Spea intermontana

Golden-mantled ground squirrel

Callospermophilus lateralis

House mouse

Mus musculus

Long-toed salamander

Ambystoma macrodactylum

Mule deer

Odocoilens henzionus

Northern water shrew

Sorex palustris

Pronghorn antelope

Antilocapra americana

Raccoon

Procyon lotor

Roosevelt elk

Cervus canadensis roosevelti
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Wildlife Species

Scientific Name

Roughed-skinned newt

Taricha granulosa

Sagebrush vole

Lemmiscus curtatus

Striped skunk

Mephitis mephitis

Western toad

Anaxyrus boreas

Western rattlesnake

Crotalus viridis

Western spotted skunk

Spilogale gracilis

Source: USFWS 2016.

E.9.2
Species

Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act Protected

Table E-13. Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act Species
Potentially occurring within the Study Area.

MBTA/BGEPA
Species

Scientific Name

MBTA/BGEPA
Species

Scientific Name

American kestrel

Faleo sparverins

Greater white-fronted
goose

Apnser albifrons

American coot

Fulica americana

Greater yellowlegs

Tringa melanolenca

American robin Turdus migratorins Horned lark Eremophila alpestris
American white pelican | Pelecanus erythrorhynchos Lesser scaup Aythya affinis
Bald eagle Haliaeetus leucocephalns Lesser yellowlegs Tringa flavipes
Barrow’s goldeneye Bucephala islandica Long-eared owl Asio otus
Black-billed magpie Pica hudsonia Mallard Apnas platyrhynchos
Blue-winged teal Spatula discors Marbled godwit Limosa fedoa
Brewer’s blackbird Euphagus cyanocephalus Northern harrier Cireus hudsonins
Brown-headed cowbird | Molothrus ater Northern rough-winged | Stelgidopteryx serripennis
swallow
Bufflehead Bucephala albeola Osprey Pandion haliaetus
California quail Callipepla californica Red-tailed hawk Buteo jamaicensis
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MBTA/BGEPA MBTA/BGEPA
Species Scientific Name Species Scientific Name
California gull Larus californicus Red-winged blackbird Agelains phoenicens
Canada goose Branta canadensis Rock pigeon Columba livia
Cassin’s finch Carpodacus cassinii Rough-legged hawk Buteo lagopus
Clark’s grebe Aechmophorus clarkii Ross’s goose Apnser rossii
Cliff swallow Petrochelidon pyrrhonota Rufous hummingbird Selasphorus rufus
Cinnamon teal Spatula cyanoptera Sage thrasher Oreoscoptes montanus
Common goldeneye Bucephala clangnla Sandhill crane Antigone canadensis
Common Raven Corvus corax Snow goose Anser caernlescens
Common merganser Mergus merganser Swainson’s hawk Buteo swainsoni
Dark-eyed junco Junco hyemalis Tricolored blackbird Agelains tricolor
Double-crested Nannopterum anritum Tundra swan Cygnus columbianns
cormorant
Eared grebe Podiceps nigricollis Turkey vulture Cathartes anra
Evening grosbeak Coccothraustes vespertinus Western bluebird Sialia mexicana
Ferruginous hawk Buteo regalis Western grebe Aechmophorus occidentalis
Forster’s tern Sterna forsteri Western snowy plover Charadrius nivosus
nivosus
Franklin’s gull Lencophaens pipixcan Willet Tringa semipalmata
Gadwall Mareca strepera White-crowned sparrow | Zonotrichia lencophrys
Golden eagle Aguila chrysaetos White-faced ibis Plegadis chibi
Great blue heron Ardea herodias

Source: USFWS 2023; Cornell Lab of Ornithology 2023.

E.9.3  Federally Listed and Proposed Species

A review of federally and state-listed and sensitive wildlife species that may potentially be present in
KID and vicinity was performed using the IPaC resource list (USFWS 2023) and the ORBIC data
report (ORBIC 2023). Two federally listed species’ identified ranges overlap with the District
boundaries: gray wolf (Canis lupus) and yellow-billed cuckoo (Coceyzus americanus occidentalis). The
range of North American wolverine (Gulo gulo luscus), a species listed as threatened, also overlaps the
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District. In addition, western snowy plover (Charadrius nivosus nivosus, Pacific coast population -
threatened) has been recorded to occur near the vicinity of the District. Due to lack of suitable
habitat, these species along with any other federally listed terrestrial wildlife species are unlikely to be
present. No areas within the District boundaries have been designated or proposed for designation
as critical habitat for either species. Monarch butterfly (Danans plexippus)

E.9.3.1  Gray Wolf

The USFWS issued a rule in January 2021 delisting the gray wolf everywhere it was listed in the
Lower 48 United States. In February 2022, that delisting was vacated by the U.S. District Court for
the Northern District of California, reinstating protection under the ESA for all gray wolves outside
of the Northern Rocky Mountain region distinct population segment (DPS) as either endangered or
threatened.

Wolves are habitat generalists and establish territories wherever sufficent food resources are present.
Young individuals disperse on average 40 to 60 miles to establish new territories. The gray wolf has
been known to occur within the boundaries of the LKINWR and TLNWR (USFWS 2016) and two
breeding populations of gray wolves are documented to occur within 50 miles of the District
(ODFW 2022). Given its large home range, this species could potentially occur within the District.
However, because fragmented pockets of agriculture, urbanized development, and transportation
infrastructure provide barriers to movement for breeding wolf populations, it is unlikely that gray
wolves use habitat within study area on an ongoing basis.

E.9.3.2 North American Wolverine

USFWS listed the DPS of North American wolverine in the contiguous United States as threatened
under the ESA (88 FR 83726- 83772). The species is listed as threatened in Oregon.

Wolverines have large territories in relatively inaccessible landscapes within high elevation terrains
(5,906 to 11,483 feet) (USFWS 2018). The species is found in naturally low densities throughout the
west-northwestern United Sates and much of Canada and Alaska. Wolverines use a variety of habitat
types but generally use habitats in locations away from human development (USFWS 2018).

Wolverines occur within mountainous regions within Oregon, including the Cascade range (USFWS
2018; ODFW 2023). However, the highly agricultural developed study area surrounded by human
settlement is not preferred habitat by species and the wolverine is unlikely to use the area.

E.9.3.3  Western Snowy Plover

The species was last observed in 1982 within White Lake, an enclosed and seasonally inundated lake
with exposed alkali flats located 2.5 miles north of the study area. The species occurs on habitat not
found within the study area, such as sandy beaches during the winter and sparsely vegetated beaches
and dry salt flats for nesting. The species was not found during surveys conducted by Oregon
ODFW in 1986, 1987, and 1988 (ORBIC 2023). In addition, USFWS does not list the occurrence of
Pacific coast population of western snowy plover within Klamath County (USFWS 2007).
Therefore, it is unlikely the species occurs within the study area.

E.9.3.4 Yellow-Billed Cuckoo

The study area is located within the identified range of the yellow-billed cuckoo, federally listed as
threatened. However, this species is unlikely to occur within the study area. The species is
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exceedingly rare in Oregon (78 FR 61621), there are no known observations in the District or
surrounding region (ORBIC 2023; Cornell Lab of Ornithology 2023), and there is no suitable
habitat. This species is also not on the official federal species list for the TLNWR or nearby wildlife
refuges within the complex (USFWS 2016). Yellow-billed cuckoo is therefore not addressed further
in this Plan-EA.

E.9.3.5  Monarch butterfly

USFWS proposed to list the monarch butterfly as threatened under the ESA on December 12, 2024
(89 FR 100662). Monarch butterflies overwinter in coastal California and Mexico and migrate
northward and eastward during the spring. During the breeding and migration seasons, adult
monarch butterflies require blooming nectar-producing plants for nourishment along their migration
routes and breeding areas. The timing of the monarch butterfly breeding season for a given area
varies across the west. Monarch butterflies may be present in the Project Area breeding and
migrating from approximately June 1 to September 30 (Xerces Society 2018). No observations of
monarchs or milkweed have been recorded in the project area (Xerces Society 2026), and none were
observed during a site visit in July 2023. Proposed critical habitat for the species is outside of the
project area.

Construction of the Modernization Alternative will occur during the non-irrigation season which is
when monarch butterflies will not be present within the project area. Thus, the Modernization
Alternative is anticipated to have no effect on monarch butterfly.
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U.S. Fish and Wildlife Service Pacific Southwest Region Headquarters (USEFWS) (2007). Recovery plan
Jor the Pacific Coast population of the western snowy plover (Charadrins alexandrinus nivosus). Volume 2:
Appendices.
https://westernsnowyplover.org/recovery plan.html#:~:text=According%020t0%20the%20Re

covery%20Plan distributed%20across%20the%20range%200f

Xerces Society. 2018. Managing for Monarchs in the West: Best Management Practices for
Conserving the Monarch Butterfly and its Habitat. https://xerces.org/sites/default/files /2018-
06/18-009_01-Monarch_BMPs_Final Web.pdf.

Xerces Society. 2026. Western Monarch Milkweed Mapper. In partnership with Idaho Department
of Fish and Game, Washington Department of Fish and Wildlife, National Fish and Wildlife

Foundation, and US Fish and Wildlife Service. Awvailable at:
https:/ /www.monarchmilkweedmapper.org/.

E.10 Minimization, Avoidance and Compensatory Mitigation Measures for the
Preferred Alternative

E.10.1 Temporary Access

Prior to construction, the District would contact adjacent landowners to discuss the project.
Landowners would be provided a construction schedule before construction begins. Where possible,
work would be confined to existing and new easements. In addition, construction limits would be
clearly flagged to preserve existing vegetation and prevent trespassing on private property. Access to
residences and farms would be maintained during construction. Construction would occur during
the daytime and primarily in the non-irrigation season to minimize disturbance to landowners or
other individuals in the construction area vicinity. Following project completion in an area,
temporary construction access routes would be decommissioned, restored to original contours, and
reseeded.

E.10.2 Staging, Storage, and Stockpiling

Mechanized equipment and vehicles would be selected, operated, and maintained in a manner that
minimizes adverse effects on the environment. Construction staging areas would be selected and
used to minimize effects on vegetation and avoid tree removal. The use of construction vehicles and
equipment within 150 feet of streams would be minimized to the greatest extent practicable. Fueling
and maintenance operations would be performed on flat surfaces, away from moving equipment,
and at least 150 feet away from any water source.

E.10.3 Roads and Traffic Control

Standard construction safety procedures and traffic control measures would be employed to reduce
the risk of collisions between construction vehicles and other vehicles while construction is ongoing.
Lane closures on roadways would be avoided during peak travel periods to the greatest extent
possible to reduce potential traffic delays from construction vehicles.
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E.10.4 Erosion Control

Silt fencing, straw wattles, geotextile filters, straw bales, and other erosion control measures would
be used to minimize soil erosion and prevent eroded soil from entering waterbodies during
construction. Erosion control measures would be free of weeds and weed seeds. Drainage measures
would be incorporated into the engineering design to minimize effects of piping ditches on local
flooding.

E.10.5 Revegetation

During excavation, topsoil would be saved and replaced as the top layer after trenches are filled.
Areas disturbed for access purposes or during construction would be regraded to their original
contours. When necessary, compacted areas such as access roads, stream crossings, staging, and
stockpile areas would be loosened to facilitate revegetation and improved infiltration. Disturbed
areas would be planted with a native seed mix appropriate to the habitat. Revegetation practices
would follow the NRCS Oregon and Washington Guide for Conservation Seedings and Plantings INRCS
2000). Costs of revegetation are included in project installation cost estimates. Pruning and tree
removal would occur entirely within the ditch easement and would not exceed what is required for
equipment clearance.

E.10.6 Spill Prevention, Control, and Countermeasures

Spill kits would be located at fuel storage areas, and construction crews would have adequate
absorbent materials and containment booms on hand to enable rapid cleanup of spills. Immediately
upon learning of any spills of fuel, oil, or hazardous material, or upon learning of conditions that
could lead to an imminent spill, the person discovering the situation would initiate actions to contain
the fluid or eliminate the source of the spill and notify the spill coordinator or crew foreman
immediately. If it is determined that a spill is beyond the scope of on-site equipment and personnel,
an environmental emergency response contractor would be contacted immediately to contain or
clean up the spill. Any spill into a waterbody or along the adjacent streambed would be reported
immediately to the Oregon Emergency Response Service at 1-800-452-0311 and the National
Response Center at 1-800-424-8802. The spill coordinator would complete a spill report form for
each release of a regulated substance, regardless of volume.

E.10.7 Invasive Species Control

The following measures would be taken to avoid the introduction of invasive plants and noxious
weeds into project areas.

e Inspect gear and equipment to be used in or near water for aquatic invasive species.

e Limit ground disturbance to those areas necessary to safely implement the Preferred
Alternative.

e Begin activities in areas not characterized by invasive plants or noxious weeds before
operating in infested areas.

e Use areas that are free of invasive plants or noxious weeds for staging, parking, and cleaning
equipment. Avoid or minimize all types of travel through infested areas and restrict travel to
those periods when the spread of seed or plant reproductive parts is least likely.

USDA-NRCS EAXX-005-53-041-1152485450 192 May 2026



Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix E: Other Supporting Information

e Schedule soil work in infested roadsides or ditches during periods when seeds or propagules
are least likely to be viable and spread.

e Monitor disturbed areas for at least three growing seasons following completion of activities.
Provide follow-up treatments based on inspection results.

e Inspect material sources at their site of origin to ensure that they are free of invasive plant
material before transport and use to the extent practicable. If possible, treat contaminated
material before any use.

E.10.8 Wildlife

Construction would occur outside of the primary nesting period for migratory birds of concern. For
rare occasions where construction would occur during the primary nesting period, pre-construction
nest sutveys would be petformed prior to ground disturbance and/or vegetation temoval. Should an
active nest be found, construction would be paused and consultation with a local USFWS biologist
would occur to determine the following steps.

E.10.9 Cultural Resources Mitigation

Before project construction begins at any given site, a cultural resource survey would be conducted
by a qualified archaeologist in areas where ground disturbance will occur, consistent with Bureau of
Reclamation cultural resource management policies. This survey would include the identification and
evaluation of cultural resources present within those areas, and, if necessary, the development of
measures to avoid, minimize, or mitigate impacts to those resources.

If archaeological resources were discovered during construction, the Inadvertent Discovery Plan
included in Appendix E.1.6 would be followed. Construction would stop in the vicinity of the
discovery, the area would be secured and protected, a professional archaeologist would assess the
discovery, consultation with the Oregon SHPO and NRCS cultural resources staff would occur as
appropriate, and the appropriate tribes would be notified. Continuation of construction would occur
in accordance with applicable guidance and law.

E.10.10 Water Resources Mitigation

Concurrence on jurisdictional determinations would be obtained from applicable state and federal
agencies prior to construction.

Coordination with the U.S. Army Corps Engineers (USACE) and the Oregon Department of State
Lands (DSL) would be conducted prior to implementation of each site-specific action where
potential wetland and instream impacts may occur to ensure the Modernization Alternative either
meets exemption criteria (see Appendix E.7) or that the proper permitting is completed. Permits
from USACE and DSL for in-water work, consultation with ODFW, and a Section 401 Water
Quality Certification from the ODEQ would be required to confirm that the project meets federal
and state regulatory requirements. During the construction, contractors would be required to follow
strict BMPs.

All work would be performed in compliance with the applicable terms and conditions of permits
issued by local, state, and federal agencies with permitting authority, as described in the following
section.
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E.10.11 Permits

E.10.11.1 Additional Information Department of State Lands Permits

Before project implementation begins, the District would be required to consult with DSL.
Consultation would entail wetland determinations at project sites to determine the jurisdictional
status of wetlands along Lost River and within and adjacent to canals and laterals in the project area.

If the project results in no more than 10 cubic yards of removal-fill activity or only temporarily
impacts jurisdictional wetlands, the project can be permitted under a General Authorization which
requires submission of a notification to DSL. If the project’s removal-fill activity is limited to 0.2
acres of wetlands and does not result in impacts to waters, the project can be permitted under a
General Permit which requires submission of a joint permit application. If the project exceeds 0.2
acres of wetland impact or impacts waters, the project would be permitted under an Individual
Permit which also requires submission of a joint permit application.

The extent of wetland and water impacts from the project, and the subsequent permit to DSL,
depends largely on the jurisdictional status of wetlands found within or adjacent to canals and
laterals within the project area. Per Oregon Removal-Fill statute, OAR 141-085-0515(9), an irrigation
ditch is not jurisdictional under Oregon Removal-Fill permitting if it meets both of the following
criteria:

e The ditch is operated and maintained for the primary purpose of irrigation.

e The ditch is dewatered outside for the irrigation season except for isolated puddles in low
areas.

Canals and laterals in the project area are primarily used for irrigation, and areas that are

proj p y g >
predominantly dewatered annually outside the irrigation season would be considered non-
jurisdictional. Canals and laterals that contain water year-round would not be considered exempt.

Per OAR 141-085-0515(8), a non-exempt irrigation ditch is jurisdictional under Oregon
Removal-Fill permitting if it meets one of the following criteria:

e (reated in wetlands, estuaries, tidal rivers or other waters of this state; or
e Created from upland and meet the following conditions:

* The ditch contains food and game fish; and

* The ditch has a free and open connection to waters of this state.

Canals and laterals that contain water year-round and that are found in hydric soils would be
considered jurisdictional. Isolated pockets of hydric soil occur within the project area within Canal D
laterals (NRCS 2023), suggesting a previous presence of wetlands in those areas. Although fish are
found in the canals, it is undetermined if they are considered game fish or food fish. However, the
irrigation conveyance system does not provide a free and open connection to waters of the state,
such as the Lost River. Pumps, fish screens, drains, and dam spill gates prevent the free movement
of fish throughout the system.

Before construction activities begin, coordination and consultation with USACE would occur and
measures would be taken as required to identify and mitigate impacts to potential jurisdictional
wetlands and other waters of the state.
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E.10.11.2 Additional Information Clean Water Act Section 404 Permit

Before project implementation begins, the District would be required to consult with USACE.
Consultation would entail wetland determinations at project sites and to determine the jurisdictional
status of wetlands along Lost River and within and adjacent to canals and laterals in the project area.

If the project results in no more than 25 cubic yards of fill and the loss of 1/10 acte of waters of the
United States (NWP 18) or only temporarily impacts waters of the United States (NWP 33), the
project can be permitted under a Nationwide Permit (NWP) with the submission of a joint permit
application. If the project exceeds 25 cubic yatrds of fill or results in the loss of more than 1/10 acres
of water of the United States, the project can be permitted under an Individual Permit with the
submission of a joint permit application.

The extent of wetland and water impact as a result of the project, and the subsequent permit to
USACE, depends largely upon the jurisdictional status of wetlands within and adjacent to laterals
and canals within the project area. Under Section 404(f)(1)(C) of the CWA, discharges of dredged or
fill material associated with construction or maintenance of irrigation ditches, or with the
maintenance (but not construction) of drainage ditches, are not prohibited by or otherwise subject
to regulation under Section 404. Discharges of dredged or fill material associated with siphons,
pumps, headgates, wingwalls, weirs, diversion structures, and such other facilities as are appurtenant
to and functionally related to irrigation ditches are included in the exemption for irrigation ditches.
Under 33 C.F.R. 323.4()(1)(1i1) (C)(1)(1), “construction and maintenance of upland (dryland) facilities
such as ditching and tiling, incidental to the planting, cultivating, protecting, or harvesting of crops,
involve no discharge of dredged or fill material into waters of the U.S., and as such never require a
Section 404 permit.”

On August 29, 2023, the EPA and Department of the Army (the agencies) issued a final rule to
amend the final “Revised Definition of ‘Waters of the United States™ rule, published in the Federal
Register on January 18, 2023. This final rule conforms the definition of “waters of the United
States” to the U.S. Supreme Court’s May 25, 2023, decision in the case of Sackett v. Environmental
Protection Agency. Parts of the January 2023 Rule are invalid under the Supreme Court’s
interpretation of the CWA in the Sackett decision. Therefore, the agencies have amended key
aspects of the regulatory text to conform to the Court’s decision.

The conforming rule, "Revised Definition of "Waters of the United States'; Conforming," was
published in the Federal Register and became effective on September 8, 2023.

On July 24, 2020, USACE and EPA signed a memorandum providing a clear, consistent approach
regarding the application of exemptions from regulation under Section 404(f)(1)(C) of the CWA for
construction or maintenance of irrigation ditches and the maintenance of drainage ditches. The
guidance in the joint memorandum applies regardless of the definition of waters of the United
States.

As defined in the 2020 joint memorandum, an irrigation ditch is a ditch that either conveys water to
an ultimate itrigation use or place of use or that moves and/or conveys irrigation water away from
irrigated lands. Construction and maintenance of irrigation ditches are considered exempt activities
under Section 404 of the CWA. However, if construction or maintenance of irrigation ditches
“represents a new use, and the activity would result in a reduction in reach or impairment of flow or
circulation of jurisdictional waters, including wetlands,” the activity does not meet this exemption.

Canals and laterals at the proposed project sites are irrigation ditches. As stated in the 2020 joint
memorandum “Construction of an irrigation ditch which converts a jurisdictional ditch into a pipe is
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a change in use of waters of the United States, and by definition also a reduction in their reach,
within the meaning of CWA Section 404(f)(2).”. Therefore, piping associated with the
Modernization Alternative would require a CWA Section 404 permit if canals and laterals are
determined to be jurisdictional. Conversely, lining of canals and laterals would be exempt from
CWA Section 404 permitting unless it resulted in a loss of jurisdictional waters. If jurisdictional
wetlands abutting the canal or lateral are converted to upland as a result of lining, then a CWA
Section 404 permit would be required.

The construction and maintenance of irrigation canals and laterals and maintenance of drainage
ditches may requite the construction and/or maintenance of a farm road. Subsection 404(f)(1)(E)
exemption for discharges of dredged or fill material associated with the construction or maintenance
of farm roads applies where such related farm roads are constructed and maintained in accordance
with BMPs. However, in 33 C.F.R. 323.4(a)(6) and 40 C.F.R. 232.3(c)(6), there must be assurance
that flow and circulation patterns and chemical and biological characteristics of waters of the U.S.
are not impaired, that the reach of the waters of the U.S. is not reduced, and that any adverse effect
on the aquatic environment would be otherwise minimized.

Before construction activities begin, coordination and consultation with USACE would occur and
measures would be taken as required to identify, mitigate, and permit impacts to potential
jurisdictional wetlands and other waters of the U.S.

E.10.12 References

Activities Exempt under the Clean Water Act, 404(f)(1)(C) (n.d.). https://www.epa.gov/cwa-
404 /overview-clean-water-act-section-404

Activities Exempt under the Clean Water Act, 404(f)(1)(E) (n.d). https://www.epa.gov/cwa-
404 /exemptions-permit-requirements-under-cwa-section-404

Activities Not Requiring Permits, 40 C.F.R. 232.3(c)(6) (2023). https://www.ecfr.gov/current/title-
40/chapter-1/subchapter-H /part-232/section-232.3

Bald and Golden Eagle Protection Act, 16 U.S.C. 668—668d (1940).
https://www.fws.gov/law/bald-and-golden-eagle-protection-
act#:~:text=The%20Bald%20and%20Golden%20Eagle,)%2C%20nests %2C%2001%20eggs.

Compatibility with Acknowledged Comprehensive Plans, OAR 340-018 (2018).
https://secure.sos.state.or.us/oard /viewSingleRule.action?ruleVrsnRsn=244085

Discharges Not Requiring Permits, 33 C.F.R. 323.4(a)(6) (2023).
https://www.ecfr.gov/current/title-33 /chapter-11/part-323

Effect of Undertaking on Historic Property, 54 U.S.C. § 306108 (2021).
https://www.govinfo.gov/app/details/USCODE-2021-title54/USCODE-2021-title54-
subtitleIII-divsn A-app-dup4-chap3061-subchapl-sec306108

General provisions, 7 U.S.C. 4201 et seq. (2022). https://www.govinfo.gov/app/details/USCODE-
2022-title7/USCODE-2022-title7-chap73-sec4201
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How Wetlands are Defined and Identified under CWA Section 404 (2023),
https:/ /www.epa.gov/cwa-404/how-wetlands-are-defined-and-identified-under-cwa-section-

404

Migratory Bird Treaty Act of 1918, 16 U.S.C. 703—712 (1918). https://www.fws.gov/law/migratory-
bird-treaty-act-1918

Minor Drainage, 33 C.F.R. 323.4(a)(1)(ii1) (C)(1)(1) (2023). https://www.ecfr.cov/current/title-
33/chapter-11/part-323

Natural Resources Conservation Service (NRCS) (2000). Oregon and Washington guide for conservation
seedings and plantings. U.S. Department of Agriculture Natural Resources Conservation Service
Oregon. https://www.nrcs.usda.gov/Internet/FSE DOCUMENTS /nrcs142p2 042417.pdf.

Protection of Historic Properties, 36 C.F.R. § 800 (2023). https://www.ecfr.gov/current/title-
36/chapter-VI11/part-800°toc=1

Removal-Fill Jurisdiction by Type of Water, OAR 141-085-0515 (2012).
https://secure.sos.state.or.us/oard /viewSingleRule.action?ruleVrsnRsn=15649

State Waters and Ocean Resources; Wetlands; Removal and Fill, ORS 196.800.990 (2021).

https://www.oregonlegislature.gov/bills laws/ors/ors196.html

Sustainable Fisheries Act, P.L. 104-297 (1996).
https://www.congress.gov/104/plaws/publ297 /PLLAW-104publ297.pdf

E.11 Supporting Tables from Affected Environment Section

Table E-14. Crops Grown in the Klamath Irrigation District.

Crop Total Acreage (2019) Percent Acreage (2019)
Cereals (wheat, batley, oats) 3,190 7.2%
Forage (alfalfa, hay, irrigated pasture, 33,450 75.4%
cover crop)
Miscellaneous Field Crops (rye grass) 85 0.2%
Vegetables (potatoes, onions, lettuce, 7,391 16.7%
spinach)
Fruit (miscellaneous garden and tress) 268 0.6%
Total 44,384 100%

Note: Due to rounding, percentages may not add to 100%.
Source: KID 2021.
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Table E-15. Population Characteristics.

Area 2016 Population | 2021 Population | Percent Change, 2016 to 2021
Klamath County (OR) 65,946 68,899 +4.5%
Source: U.S. Census Bureau 2017, 2022.
Table E-16. Race and Ethnicity.
Indicator Klamath County Oregon
Total Population in 2020 69,413 4,237,256
Two or More Races 6.5% 6.1%
One Race
e White alone 74.8% 71.7%
e Black or African American alone 0.7% 1.9%
o American Indian or Alaska 3.6% 1%
Native alone
e Asian alone 1.1% 4.5%
e Native Hawaiian and Other 0.1% 0.4%
Pacific Islander alone
Hispanic or Latino (of any race) 12.6% 13.9%
Not Hispanic or Latino 87.4% 86.1%
Source: EPA 2020.
Table E-17. Labor Force Characteristics.
Indicator Klamath County Oregon
Labor Force Participation Rate 51.9% 62.6%
Employed 44.6% 59.0%
Unemployment Rate 5.6% 3.5%
Source: U.S. Census Bureau 2022.
USDA-NRCS EAXX-005-53-041-1152485450 198 May 2026



Klamath Irrigation District Final Watershed Plan-Environmental Assessment

Appendix E: Other Supporting Information

Table E-18. Income and Poverty.

Indicator Klamath County Oregon
Median Household Income $46,721 $70,084
Poverty Rate 20.5% 12.1%

Source: U.S. Census Bureau American Community Survey 5-year Estimates (2017-2021).

Table E-19. Summary of Federally and State-Listed and Sensitive Wildlife Species
Potentially Occurring in the Study Area and its Vicinity.

Common Name
Description (Scientific name) Federal Listing State Listing
Mammals Gray Wolf Endangered Endangered
(Canis lupus)
North American Threatened Threatened
Wolvetine (Gulo gulo
luscus)
Birds Swainson’s Hawk No status Sensitive
(Buteo swainsoni)
Western Snowy Plover | Pacific coast population - Threatened
(Charadrins nivosus Threatened
nivosus)
Yellow-billed Cuckoo Threatened Not Listed
(Coceyzus americanns)
Insects Monarch Butterfly Proposed threatened Not Listed
(Danans plexippus)

Source: USFWS 2023a; ORBI, 2023; Cornell Lab of Ornithology 2023.

Table E-20. Existing Lateral Transportation Crossings

System Component Existing Crossing Jurisdiction Length of Crossing(ft)
D-2 Lateral Anderson Road Klamath County 30
D-2 Lateral Railroad BNSF 100
D-3 Lateral Anderson Road Klamath County 50
D-3 Lateral Railroad BNSF 100
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D-12 Lateral Hwy 50 ODOT 60
D-12 Lateral Adams Point Road Klamath County 60
D-12 Lateral (D-12A Railroad BNSF 100
Spur)
D-12 Lateral (D-12C Railroad BNSF

Spur) 100
D-14 Lateral Old Malin Hwy Klamath County 50
D-16 Lateral Micka Road Klamath County 40
D-16 Lateral Harpold Road Klamath County 85
D-16 Lateral Demerritt Road Klamath County 75
D-18 Lateral Micka Road Klamath County 60
D-18 Lateral Demerritt Road Klamath County 85
D-18 Lateral Hwy 50 ODOT 65
D-19 Lateral Demerritt Road Klamath County 65
D-19 Lateral Hwy 50 ODOT 70
D-19 Lateral Railroad BNSF 100
D-20 Lateral Drazil Road Klamath County 60
D-20 Lateral Hwy 50 ODOT 65
D-20 Lateral Depot Road Klamath County 40
D-20 Lateral Malin Siding Road Klamath County 45
D-20 Lateral Railroad BNSF 100

E.12 Additional Supporting Information Environmental Consequences

E.12.1 Supporting Information Cumulative Effects

In 1902, Congtress enacted the Reclamation Act (Act of June 17, 1902, Ch. 1093, 32 Stat. 388).
Construction of the Klamath Reclamation Project began in 1906. KID was officially formed in 1917.
However, the District’s infrastructure dates back to 1906 when construction began on the A Canal.
Construction of the District’s canals, laterals, and drainage system continued through 1917. KID is a
Reclamation District and is part of the Klamath Project, which provides water to 240,000 acres of
cropland. The District’s water supply is from the Klamath River, UKL, and LLake Ewauna.
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Seventeen other irrigation districts within the Klamath Basin are a part of the Klamath Project,
collectively altering the natural hydrology of the Klamath River and its tributaries. These districts
include Ady District Improvement Company, Enterprise Irrigation District, Horsefly Irrigation
District, Klamath Drainage District, Langell Valley Irrigation District, Malin Irrigation District,
Midland District Improvement Company, P Canal Mutual Water Company, Pine Grove Irrigation
District, Pioneer District Improvement Company, Plevna District Improvement Company, Poe
Valley Improvement Company, Shasta View Irrigation District, Sunnyside Irrigation District,
Tulelake Irrigation District, Van Brimmer Ditch Company, and Westside Improvement District.

Since the early 1990s, there has been increasing interest in improving instream flows and conserving
water in the Klamath River. KID and other Klamath Basin—area irrigation districts have completed
various water conservation projects. These recent past efforts have included piping existing
irrigation canals, on-farm conservation, water management changes, and changes to crop
production.

E.12.2 Supporting Information Biological Opinion

Covered activities under the Biological Opinion include:
e Storage of water from the UKL Subbasin and Lost River.

e Operation of the Klamath Project to deliver water for irrigation purposes (including National
Wildlife Refuge needs), subject to water availability, and consistent with flood control purposes,
while maintaining UKL and Klamath River hydrologic conditions that avoid jeopardizing the
continued existence of listed species and adverse modification of designated critical habitat.

e Performance of operation and maintenance activities necessary to maintain Klamath Project
facilities to ensure proper long-term function and operation.

Most of the conservation measures set forth in the Biological Opinion are commitments to maintain
UKL elevations above 4,138 feet. The 2023 Operations Plan from Reclamation states that
Reclamation intends to manage Klamath Project operations this water year to achieve 4,139.2 feet of
elevation on UKL on September 30, 2023. Reclamation believes that managing to this elevation for
the 2023 water year is appropriate to avoid conditions which could interfere with its ability to fulfill
its ESA obligations throughout this irrigation season and the subsequent fall/winter period.

On September 5, 2023, Reclamation announced that it would not order further curtailment of
irrigation water supplies for the Klamath Project this season. This notification came eighteen days
after Reclamation sent Klamath Project contractors a letter stating that Reclamation would “likely”
reduce the allocation of water for irrigation in the Klamath Project) in 2023.

E.13 Supporting Information for Scoping

Table E-21. Public Scoping Comment Summary.

Comment Topic Section Where Topic is Discussed

Given anticipated drought conditions and water Section 2.1 Purpose and Need for Action —
availability challenges in the Klamath Basin, how | Watershed Problems and Resource Concerns
can canal efficiency be addressed?
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Comment Topic

Section Where Topic is Discussed

Section 6.6.2 Water Resources — Modernization
Alternative (Future with Federal Investment)

Will the basin and District have water in the
future?

Section 5.3.1 Alternatives — No Action Alternative
(Future without Federal Investment)

Section 5.3.2 Alternatives — Modernization Alternative
(Future with Federal Investment)

How will the recharge of domestic wells be
impacted by changes to the system?

Section 4.6.4 Affected Environment — Groundwater

How will piped canals in the KID system
influence how water is delivered to farms and
ranches?

Section 1.3 Introduction — Current Infrastructure

Section 5.3.2 Alternatives — Modernization Alternative
(Future with Federal Investment)

Will improved efficiency carry greater benefit on
farm or instream returns?

Section 6.6.2 Water Resources — Modernization
Alternative (Future with Federal Investment)

What are the cost differences between a
modernization project vs. simply adding O&M
staff and additional ditch riders?

Section 2.1.2 Purpose and Need for Action — Water
Loss in District Conveyance Systems

Section 5.4 Alternatives — Summary and Comparison
of Alternatives

Section 8.6 Preferred Alternative — Costs

What are the differences in groundwater effects
between piped and open conveyance systems?

Section 1.3 Introduction — Current Infrastructure
Section 4.6.4 Affected Environment — Groundwater

Section 5.4 Alternatives — Summary and Comparison
of Alternatives

What are the impacts on wildlife from lining or
piping canals?

Section 4.9 Affected Environment — Wildlife
Resources

Section 5.4 Alternatives — Summary and Comparison
of Alternatives

Section 6.9 Environmental Consequences — Wildlife
Resources
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Table E-22. Summary of Resource Concerns for the Irrigation District Infrastructure
Modernization Project.

Not
Relevant | relevant
to the to the
proposed | proposed
Resource action action Justification
Air
Oregon Department of Environmental
Quality (ODEQ) air quality data indicates
that the entire project area is in attainment
for all criteria pollutants. Emissions from
Air Quality X equipment associated with construction
activities would occur; however, such
emissions are considered negligible when
compared to background levels and the
application of BMPs.
Soils
Soils X Construction of the project could affect soils.
Prime Farmlands X Prime farmlands occur in the project area
and could be affected by the project.
Ecologically critical areas X The project area does not cross through any
ecologically critical areas
Human Environment
Construction associated with the project may
affect cultural resources. Consultation with
Cultural Resources X the SHPO, Klamath Trlbe_s, the Modoc
Nation, and other consulting parties,
including affiliated tribes, is required for
compliance with Section 106 of the NHPA.
Construction and operation of the project
Land Use X could affect land use.
. There are no National Parks, Monuments, ot
National Parks, Monuments, e . :
X Parklands within the project area so there is
and Parklands -
relevant impact.
No relevant impact to noise. With
. implementation of BMPs, noise impacts
Noise X . . -
during construction would be negligible and
temporary.
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Not
Relevant | relevant
to the to the
proposed | proposed
Resource action action Justification
Public Safety X Drowning risk in the open canal could be
reduced.
Visual resources in the project area could be
Visual Resources X affected where the open canal would be
altered.
Socioeconomics
The proposed action involves an expenditure
Local and Regional Economy X of public funds, which could affect the local
and regional economy.
A NEE analysis has been completed as
National Economic Efficiency X required by the Departmental Manual (DM)
(NEE) 9500-013, Guidance for Conducting
Analyses Under the PR&G.
Vegetation
Various invasive and noxious weed species
. . . X are present in district canals. With
Invasive Species/Noxious . .
implementation of BMPs, the spread of
Weeds . . .
noxious weeds during construction would be
avoided.
Mature Trees X Direct and indirect effects on mature trees
could occur.
Special Status/Threatened or None have.been obs.er.wd i t.he project area,
. X and no designated critical habitat occurs in
Endangered Species
that area.
Water
Coastal Zones X None present.
Groundwater Quantity, Aquifer Construction and operation of the project
X .
Recharge could affect aquifer recharge.
The proposed action will not affect the
. District’s Water Management and
Regional Water Resources Plans X Conservation Plan and is not included in the
analysis.
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Resource

Relevant
to the
proposed

action

Not
relevant
to the
proposed

action

Justification

Surface Water Quality

The Modernization Alternative may result in
a beneficial effect on surface water quality
within the project area (i.e., the D Canal and
laterals).

Surface Water Quantity

The proposed action would not adversely
affect surface water quantity and would only
potentially result in increased quantity in the
Klamath and Lost Rivers.

Wild and Scenic Rivers

The proposed action is not expected to
affect reaches of the Klamath River that are
designated Wild and Scenic River.

Natural Areas

The project area does not cross any natural
areas

Wetlands and Riparian Areas

Wetlands and Riparian Areas

Wetlands and riparian areas could be affected
by project construction activities or changes
in water levels.

Fish and Wildlife

Coral Reefs

None present.

Endangered Species

Waterbodies associated with District
operations support populations of native
Lost River sucker and shortnose sucker, both
of which are federally and state-listed as
endangered.

Essential Fish Habitat (EFH)

No EFH occurs within the project area or
within the project area subwatersheds. Since
the project would not adversely affect EFH,
consultation under the Magnuson Stevens
Act is not expected to be required.

Fish and Fish Habitat

The proposed action could affect fish habitat
within waterbodies associated with District
operations.
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Not
Relevant | relevant
to the to the
proposed | proposed
Resource action action Justification
General Wildlife and Wildlife Construction and operation of project
. X components could affect wildlife near
Habitat . .
District operations.
Ecosystem Services
Provisioning services supported by water
Provisioning Services X quantity, quality, and availability could be
impacted by the proposed action.
Regulating services supported by water
Regulating Services X quantity, quality, and availability could be
impacted by the proposed action.
Cultural services supported by water
Cultural Services X quantity, quality, and availability could be
impacted by the proposed action.
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E.14 List of Persons and Agencies Consulted
Table E-23. Agency Consultation and Communication Record.
Date Contact, Agency Communication
November 7,2023 | Brandon Young, Bureau of Kick-off agency coordination meeting for the KID
Reclamation Watershed Plan-EA Project. Agencies discussed the
. d actions, reviewed project timelines, and
Anne Timm & Jane Propose ’ I ’
Dalglicsh, NRCS-OR defined roles gnd responsibilities between NRCS
and Reclamation.
Gene Souza, KID From this date forward Coordination meetings were
held monthly (first Tuesday of each month).
September 28, Michael Petrozza & Anne Met to discuss the cultural permitting process for
2023 Timm, NRCS-OR the KID Watershed Plan-EA Project.

Brandon Young & Amanda
Babcock, Bureau of
Reclamation

December 11,
2023

Greg Austin, USFWS
Jennie Land — USFWS
Margie Shaffer — USFWS
Robin Snider - USFWS

Held an informal meeting to discuss and collect
more information about the Section 7 permitting
process for the KID Watershed Plan-EA Project.

March 26, 2024

Jeanne Spaur, Margie Shaffer,

Discussed the Northwestern Pond Turtle and its

Elizabeth Willy, USFWS potential nexus with watershed planning activities
occurring in the Klamath Basin

November 28, OR State Historic Consultation on proposed project and APE
2023 Preservation Office
November 28, Les Anderson, Klamath Letter sent, Consultation on proposed project and
2023 Tribes Culture and Heritage APE

Dept
November 28, Gina McGaughey, Modoc Letter sent, Consultation on proposed project and
2023 Nation APE

December 1, 2023

Anastasia Lee, Bureau of
Reclamation

Reclamation designates NRCS as Lead Federal
Agency
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Date

Contact, Agency

Communication

February 16, 2024

Tahnaya Miller, The Klamath
Tribes

Response from The Klamath Tribes to schedule a

meeting to discuss KID. This meeting was
scheduled for March 12, 2024

March 12, 2024

Tribal Council, The Klamath
Tribes

Will Fett, NRCS Ttribal Liaison, Damon Brosnan,
ASTC-FO, and Gary Diridoni, ASTC-Watersheds
met with Chairman Dumont and members of the
tribal council of The Klamath Tribes regarding two
Irrigation District projects (KDD and KID) in the
Klamath Basin

July 30, 2024

The Tribal Council, Klamath
Tribes

Will Fett, NRCS Ttribal Liaison, sent an email
reaching out to The Klamath Tribes for a follow up
meeting to discuss updated plans for KID.

September 10,
2024

Tracy Kennedy, Chair, Burns
Paiute Tribe

Letter sent, Consultation on proposed project and
APE

September 10,
2024

Carla Keene, Chair, Cow
Creek Tribe

Letter sent, Consultation on proposed project and

APE

September 10,
2024

Jonathan Smith, Sr., Chair,
Confederated Tribes of the
Warm Springs Reservation of
Oregon

Letter sent, Consultation on proposed project and
APE

September 10,
2024

Kevin Townsend, Chair, Fort
Bidwell Indian Community

Letter sent, Consultation on proposed project and
APE

Tribe

December 5, 2024 | Tahnaya Miller, Klamath Phone conversation with Tahnaya Miller at the
Tribes Klamath Tribes requesting another meeting with
Tribal Council.
January 6, 2025 Russel Attebery, Chair, Karuk | Letter, Consultation on proposed project and APE
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Tribe

Date Contact, Agency Communication

January 6, 2025 Joe James, Chair, Yurok Letter, Consultation on proposed project and APE
Tribe

April 25, 2025 Russel Attebery, Chair, Karuk | Letter, Notice of Availability

April 25, 2025

Joe James, Chair, Yurok
Tribe

Letter, Notice of Availability

April 25, 2025

Chief Robert Burkybile 111,

Letter, Notice of Availability

Modoc Nation

June 5, 2025 Russel Attebery, Chair, Karuk | Email, follow up on April 25 letter
Tribe

June 5, 2025 Joe James, Chair, Yurok Email, follow up on April 25 letter
Tribe

June 5, 2025 Chief Robert Burkybile 111, Email, follow up on April 25 letter
Modoc Nation

July 8, 2025 Russel Attebery, Chair, Karuk | Email, follow up on April 25 letter
Tribe

July 8, 2025 Joe James, Chair, Yurok Email, follow up on April 25 letter
Tribe

July 8, 2025 Chief Robert Burkybile 111, Email, follow up on April 25 letter
Modoc Nation

July 8, 2025 Ken Sandusky, Modoc Response from Mr. Sandusky and general comment
Nation on irrigation modernization

March 25, 2026

Chairman William E. Ray Jr.,
Klamath Tribes

Letter with Notice of Availability of Draft Plan-EA

March 25, 2026

Chairman Russell “Bustet”
Attebery, Karuk Tribe

Letter with Notice of Availability of Draft Plan-EA
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Modoc Nation

Date Contact, Agency Communication

March 25, 2026 Chairman Joe James, Yurok Letter with Notice of Availability of Draft Plan-EA
Tribe

March 25, 2026 Chief Robert Burkybile, Letter with Notice of Availability of Draft Plan-EA

March 25, 2026

Chairman Dennis White,
Confederated Tribes of
Warm Springs

Letter with Notice of Availability of Draft Plan-EA

Snider, USFWS

March 25, 2026 Chairman Carla Keene, Cow | Letter with Notice of Availability of Draft Plan-EA
Creek Band of Umpqua Tribe
of Indians

March 25, 2026 Chairperson Tracy Kennedy, | Letter with Notice of Availability of Draft Plan-EA
Burns Paiute Tribe

March 25, 2026 Chairman Bernold Pollard, Letter with Notice of Availability of Draft Plan-EA
Fort Bidwell Indian
Community

February 4, 2026 Jeff Abrams and Dan Wilson, | Held an informal meeting to discuss the draft
NMFES Biological Assessment

March 4, 2026 Margie Schaffer and Robin Held an informal meeting to discuss the draft

Biological Assessment

April 14, 2026

Melanie O’Meara and
Yevgeniya Malyutina, USACE

Held an informal meeting to discuss the KID Draft
Plan-EA

April 21, 2026

Chairman William Ray,
Klamath Tribes

NRCS/Klamath Tribe Government to
Government Consultation. Attendees from
Klamath Tribes: William Ray, Tribal Chair and
Tribal Council members. Attendees from NRCS
Oregon: Greg Becker, State Conservationist,
Damon Brosnan, Basin Team Leader; Gaty
Diridoni, ASCT-Watersheds; Melina Pastos , Tribal
Liaison, Lars Santana, Planning Specialist, Connor
Benfield, Planning Specialist

April 24, 2026

Chairman William Ray,
Klamath Tribes

Letter from Chairman William Ray requesting
further Government to Government Consultation
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Date Contact, Agency Communication
May 5, 2026 Chairman William Ray, E-mail to Chairman William Ray from Melina
Klamath Tribes Pastos Tribal Liaison on behalf of State

Conservationist Greg Becker offering to schedule
Government to Government Consultation
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E.15 Additional Supporting Information for Ecosystem Services

Action

Irrigation

infrastructure
modernization

Ecosystem Services
|:|F'u'.'itiur'irly, Service

DL‘.uITufal Service

I:Iﬁegulal:ing Service

Change in Ecological Feature

Ecosystem Service

Social Value

S=asonally retain
weater in upper
Klamath Lake

Water available for

irrigation (E1}

Value of reliable
agricultural irrigation
wialer

Value of species
existence

Increase in efficiency
of water managemsnt

Fish populatians (E2)

value of crops for food
or feed

Beguest value

‘Water quality (E3)

o ‘alue of maintaining

Instream populations

Increase in amount
of wiater delivered to
downstream districts

Culturally important
species (E4)

Tribal, culbural,
subsistence values

Value of clean water

Note: 1) E1 through E5 refer to ecosystem services 1 through 4. These services are referenced and explained in more
detail throughout Sections 4 and 6.

2) Ecosystem services concept diagram developed by FCA.

Figure E-1. Ecosystem Services Concept Diagram for the Klamath Irrigation District
Infrastructure Modernization Project
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