REQUEST FOR STATEMENTS OF INTEREST & QUALIFICATIONS

NATURAL RESOURCE CONDITION ASSESSMENT
SEQUOIA AND KINGS CANYON NATIONAL PARKS

PROJECT TO BE INITIATED IN 2009
Summary

The National Park Service (NPS) is requesting mgtion on the interest and qualifications of
potential partner(s) to assist with a project tmptete aNatural Resource Condition Assessment
for Sequoia and Kings Canyon National Parks (SER&sponses to this request will be used to
identify potential collaborator(s) for a projecatiwill be funded by the NPS.

This project seeks to compile and assess informazumenting the state of knowledge and
known condition of selected natural resources ayddcological processes at SEKI. You have
been identified as a potential investigator andaveerequesting information on your interest and
qualifications to conduct this study.

The NPS wishes to conduct this project in collabonawith one or more Partner Institutions
and Principal Investigators (P1), under the auspafea Cooperative Agreement between the
National Park Service and Cooperative Ecosysterdi&lnit(s) (CESU). The NPS will
provide financial assistance to the partner(s) ogirabursable basis in an amount not to exceed
$155,0000ver two years. The final award amount will be defsnt on final approved project
budget(s) and NPS determination of available funds.

Based on interest and responses received, the NP&Mct partner(s) to assist with developing
a statement of work and formal agreement. Wri8&tements of Interest are due by April

30, 2009 The NPS hopes to select partner(s) in May 2068lize a full study proposal by mid-
June 2009, initiate project around September 2808 finish project by September 2011. A
more detailed estimated schedule is furnishestiachment 1.

Pages 1-6 describe this project and the applicaiquirements. Page 7-15 are appendices with
supporting information.

Project Goals

The target audience of a final report includes paghnagers, planners, and interagency partners.
This natural resources assessment should focusedoltowing outcomes:

Provide park managers with data and informatiohwhidallow them to better define

desired natural resource future conditions andigeoa more comprehensive and
accurate assessment of current resource conditrensls, and threats.

Page 1 of 15



Provide assessment and report summaries thatlleiv @ark managers to meet
Government Performance Reporting Act and Officklahagement and Budget
reporting requirements.

Develop an assessment framework and methodologgdinebe repeated and used as a
template for future resource assessments.

Guide the prioritization of both Park resource nggmaent activities and inform future
monitoring and research needs.

Provide a relevant report that will support futasgural resource stewardship planning
efforts.

Background

This assessment will focus on a subset of impogark natural resources and attributes, as
identified and agreed to by NPS and partner(syillicharacterize natural resources and their
key ecological processes, present an interdiseaipfievaluation of current natural resource
condition status, identify knowledge gaps for seldgark natural resources, and highlight
existing/emerging resource condition threats aressbrs. Where feasible, trends will be
assessed for a selected subset of indicators sfiidy’s deliverables are considered an essential
contribution towards the development of SEKI's Rese Stewardship Strategy, whose overall
purpose will be to achieve and maintain desirednahtand cultural resource conditions.

Sequoia and Kings Canyon National Parks proteetrigty of landscapes containing biological
and cultural resources in the southern Sierra Newdalifornia. They are two separate
national parks, created by acts of Congress fifigry apart. Today these parks are administered
as a single unit. The parks are designatedBiesphere Reserwegithin theUS Man and the
Biosphere ProgramPrimary legislative purposes of the two parkstangreserve forest
resources, particularly the giant sequoia groved ta protect a vast wilderness for both scenic
and recreational values. S&tachment 2 for further information on Sequoia and Kings Camyo
National Parks.

Knowing natural resource conditions is fundametaahe Parks’ ability to meet its mission of
conserving and protecting Parks’natural resoufdational park managers are confronted with
increasingly complex and challenging issues thaire a broad-based understanding of the
status and trends of park ecosystems. For yearggees and scientists have sought a way to
characterize and determine trends in the conddfqrarks and other protected areas. Managers
must assess the effectiveness of management gseticl restoration efforts, and they need
early warnings of impending threats. Since moskgare open systems, the challenge of
protecting and managing a park’s natural resoung®ges on a collaborative, ecosystem-wide
approach.

In its 2003 fiscal year Appropriations Act, Congrésstructed and funded the NPS to assess the
condition of natural resources within NPS-managedl$. In response, the NPS has been
funding multi-scale ecological assessments of resoconditions at each park to assist managers
in developing actions to protect and restore natesource conditions. These assessments
represent a synthesis of existing information rdigay the significance, current condition, trends,
and current and emerging threats associated witirpanaged natural resources. These
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assessments must also include a strong geospatilasis. Reports will identify key

information gaps and include recommendations fditemhal research or monitoring to better
evaluate future conditions within each park. Assessgs rely upon and complement information
provided by the Sierra Nevada Network (SIEN) Pankentory and Monitoring Program. The
SIEN Inventory & Monitoring Program, a relativelgw base-funded program, is currently
developing and implementing peer-reviewed prototmissed on long-term monitoring of
selected "vital signs". The vital signs includelbgical and physical resources as well as
processes and driverBhe project described here contrasts in thatfaégssed on a shorter term
ecological assessment that uses existing empdatalanalyses and, where necessary, depends
on professional qualitative judgments.

This assessment will be integral towards suppoftitigre resource stewardship planning at
SEKI. It is important for interested parties to ergtand that the focus of this planned
assessment is not on collecting new data, butrehjl entirely on existing data and information
sources. Professional judgment and results fronpélee reviewed literature will be called upon
where data, analyses, and/or literature gaps exist.

Description of Anticipated Deliverables
This project will convey the following information:

Interpret key park natural resources and ecologigadesses within a regional ecosystem
context;

Provide an interdisciplinary and integrated snapshourrent resource conditions and
trends;

Document high-priority data gaps and major resost@ssors;

Describe those geographic areas and natural resotirat are at-risk.

These deliverables may be completed by one or muestigators, dependent on the selected
study plan strategy. Each of the listed deliveraiél include a range of products that will
include spatial data, maps, data integration/syishénterpretation, and analyses. Additional
specifics on deliverables include:

1. Park and Resources Context:
Overview of biophysical setting and significantoesces(emphasize system-level
ecological features, attributes, functions—i.e.wWatersheds, habitats and/or park
management zones)
Regional context, historic-condition context
Complete an assessment of SEKI including a desmnijoff the key stressors. The Acadia
National Park assessment of natural resource g¢ongifVaux et al, 2008) provides a
good example of the type of content that goesangtressor assessment (see web links to
publications on page 4). The final monitoring ptdrihe NPS Sierra Nevada Network
(Mutch et al, 2008) provides an overview of thevary stressors impacting the Southern
Sierra Nevada Range. The report can be downloaded f
http://www1.nrintra.nps.gov/im/monitor/phase123.cfm
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2. Describe the process and rationale used totssdelogical indicators.
Define and describe the final indicators and metused to assess ecological conditions. The
selection of indicators will be jointly establishtsfough a collaborative NPS and Principal
Investigator(s) workshop held in the fall of 200%.e basic reporting and analyses
framework will be loosely coupled to the EnvironrterProtection Agency (EPA)
framework (Young 2002). The EPA framework usestagsix Essential Ecological
Attributes(EEA) that represent complete ecologic systentsese attributes represent a high
level hierarchy of measurable characteristics eeléab the structure, composition, and
functioning of ecological systemAttachment 3 summarizes the published EEA Reporting
Categories. The NPS understands at a practicdltleatonly a small selected subset of these
attributes can be used as part of this naturauress assessment. The NPS will
collaboratively select attributes during the stdegign workshop (fall 2009) in consultation
with investigator(s). In November, 2008, a SEKIjpob oversight team conducted project
scoping and tentatively identified EEA resourceuealand ecosystem stressors relevant to
these Parks. These resource values and stressaepagsented iAttachment 4. This
should be considered a starting pdhmt will support the selection of the final indiors.

3. For each selected ecological indicator categbe investigator(s) will:
- ldentify and describe baseline condition(s)

Identify and describe ecological indicators usedhasrics or indexes to evaluate baseline
conditions for each selected EEA
Describe and reference science-based desired tangeitions/indexes assessed for each
ecological indicator (e.g., thresholds, naturabjeaof variability)
Describe assessment process and support eachtanddgaluation. Include the
following: literature review, data sources, datagand limitations, assessment process
followed, and differentiate qualitative judgmentsrh quantitative assessments
Report on status of indicator(s) compared to eafdrence condition(s). Spatially
delineate extent and distribution for importantipaatural resources, ecologic systems,
and vulnerable park resource areas
Where feasible, assess indicat@nds and emerging issues compared to a reference
condition(s)
Furnish a summary rating on each ecological indic&@ee Vaux (2008) assessment
report and summary ranking metrics used to chaiaeteesource condition
Describe management or research recommendatiahsding: a) strategies to achieve
and maintain specific ecologic conditions over tiamel, b) Identification of critical data
gaps and recommended research to improve the Ebitity to assess and report on
important park resource conditions

4. Relevant data, analysis, and written products shbelprovided to the NPS. Data and
information products will meet relevant Park Seevand federal standards. Specific
deliverable standards and guidelines will be preditb investigator(s).

5. The investigator(s) should coordinate with the N&&ssure appropriate peer review and
the final report should be formatted to meet NP8iNé& Resource Report standards
(NPS 2006). SEKI will submit the final report teethNPS Natural Resource Publication
Series. Acadia National Park recently completedtaral resource assessment (Vaux,
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Nelson, Rajakaruna, Mittelhauser, Bell, Kopp, Patlkan, and Longsworth, 2008) and
can be used as a good example of the style andrdasita completed park natural
resource condition assessment. This report isablaifrom the Water Resources
Division of the National Park Service website d$adural Resource Technical Report
and can be downloaded from the following interoegtions:
http://www.nature.nps.gov/water/technicalReportstNeast.cfrmor
http://www.nature.nps.gov/water/wrdpub.cbn
http://www.nature.nps.gov/publications/NRPM

Roles and Responsibilities

The final roles and responsibilities of NationatlPService staff and principal investigator(s)

will be dependent on potential investigator prop@3and the selected study plan strategy. SEKI
staff anticipates an active participatory NPS thl®ughout this study including regular
engagement with investigator(#&)ppendix 5 provides additional detail on anticipated partner
and NPS roles and responsibilities.

Below are two potential approaches and alternatiraegies for completing this assessment.
These alternatives are not listed in any prefeaéntider and other alternatives will be
considered.
1. Use an oror off site post doctoral researcher to coordinate antptzte project. This
individual would work closely with SEKI resourcefitspecialists to guide
individual assessments.
2. Use tenured faculty member(s) as principal investigs), who would coordinate and
actively lead a small group of graduatedents to facilitate and synthesize
assessments.

Materials Requested for Statement of Interest/Qualications

Please prepare a written summary not exceeding ffagegsingle-spaced, 11-point font) that
describes how you envision contributing to thisjgct

1. Name, Organization, and Contact Information

2. Brief Statement of Qualifications that includes:

a. Biographical sketch;

b. Relevant past projects and clients with brief desion(s) of these project(s);

c. Staff, faculty, students, or other partners avédab work on this project and
their areas of expertise; and

d. Any brief description of any other capabilities ymay have to successfully
complete the project (e.g., Data/GIS/Analyses céifiab, access to other
relevant information sources, previous researcleeapces at the park or region,
etc.).

Please submit this summary via e-mail attachmedolbm_T_Austin@nps.gdyy
April 30, 2009. A proposed budget BOT requested at this time.
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For further information or questions, please contiae project coordinator John Austin at
Sequoia and Kings Canyon National Parks at (559)35&57.

Review of Interest Statements and Selection of Ingggator(s)

Interest statements will be evaluated based omtlestigator(s) specific experience and
capabilities in studying one or more aspects ofr&neecosystems, extracting and interpreting
data from disparate data sources, and knowleddje/skicessary to complete a natural resources
assessment. Previous experience working at theke pr in the region will also be considered,
but are not an essential requirement.

Based on a review of the Statements of InteresCamlifications received, an investigator(s)
will be invited to help prepare a study proposal &:SU agreement to be completed by June
15, 2009.
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Attachment 1. Estimated Schedule for SEKI NaturaResource Condition Assessment

October 2008
Identify SEKI and 1&M team that will be the Projedwersight Team (POT).

Actions: Initial scoping meeting held on 10/15/808roject Oversight Team includes: John Austiresdrirce
Planner (Project Coordinator), Pat Lineback - Gt®dinator, Harold Werner - Wildlife Biologist, Aren
Esperanza - Air Quality Specialist, Karen Folg€ire GIS Specialist, Sylvia Haultain — Plant Ecasbgl inda
Mutch — SIEN 1&M Coordinator, Joel Despain — Cayee8alist, and Adrian Das - USGS

November 2008 — Feb 2009
Prepare a draft Request for Interest outliningategect goals and framework.
Submit draft proposal for WASO/PWR/CESU review.

Feb-March 2009
Address reviewers’ comments and SEKI developsa Request for Interest.
CESU sends out Request and recruits for investi@gto

April 2009
Candidate investigator(s) submit statements ofésteoutlining proposed contributions, study team
members and qualifications to complete project(s).

May 2009

Review letters of interest and candidate(s) quaifons. The project coordinator schedules andittteis
phone interviews with candidate investigators.

One or more investigator(s) are selected to com@ssessments on one or more indicators.
NPS national/regional programs distribute fundSEKI.

June 2009
In consultation with CESU coordinator(s), Task agnents/contracts are completed and funding obligate

September 2009
Investigator(s) commence project and the contasit/agreement(s) become effective.

Oct-Dec 2009
Project Scoping, workshop, and PI/NPS develop etaitudy plan.
Data acquisition and preparation.

Jan — September 2010
Project analyses to assess individual measuresigréhreats/stressors, and condition status.
SEKI staff work with the investigator(s) on a regubasis.

October 2010
Mid —project “findings” workshop with NPS review dfaft products.

December 2010
Finalize analyses and database/GIS products.

April 2011
Prepare Draft Report, graphics, and GIS maps.

September 2011
Submit final report and deliverables to SEKI andjgct concludes.
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Attachment 2. Sequoia and Kings Canyon National Parks Overview
(Source: Sierra Nevada Network Vital Signs MonitgrPlan Phase IIl Draft Report, 2006 with
some modifications)

PURPOSE AND SIGNIFICANCE OF THE PARKS

Sequoia and Kings Canyon National Parks proteetrigty of landscapes, and biological and
cultural resources, in the southern Sierra Nevddzabtfornia (Figure 2). Though juxtaposed,
they are two separate national parks created Isycdi€@ongress fifty years apart. Today, both
parks are administered as a single unit.

Established September 25, 1890, Sequoia Natiomkli®the second oldest national park in the
United States. The campaign to create Sequoiaateitiand executed by San Joaquin Valley
residents—focused on the scenic and inspiraticalaleg of the region's giant sequoia (California
Big TreeSequoiadendron giganteymroves. The park's original boundaries were dreawn
protect what local supporters believed were thgelstrand best of the unclaimed sequoia groves
remaining in the world. One week later, under aimstances that have never been fully
explained, Congress tripled the size of the new,pdding to it several sequoia groves already
under the nominal control of logging enterprisegeiiiually these groves were all preserved.
Because the two acts of 1890 established boundaloag section lines, Sequoia National Park
included not only giant sequoia forestlands but alsnsiderable tracts comprising both the
foothills and High Sierra. The October 1, 1890,asb created four-square-mile General Grant
National Park to protect the General Grant Treeiamdediately surrounding forest. Since 1890,
Sequoia National Park has undergone two major gehaents, both of which added High Sierra
lands to the park.

In 1926, Congress added what is known as the GYeatern Divide, Kern headwaters, and Sier-
ra Crest regions. This enlargement, which more tlmrbled the park’'s acreage, made it clear
that Sequoia National Park would not only be adbpark, but also a superlative alpine park.
Included within the enlargement areas was Mt. Wdyitithe highest mountain in the contiguous
United States. In 1978 Congress again enlargeddsedlational Park, this time adding Mineral
King area to park boundaries, previously a paSeduoia National Forest. Alpine and subalpine
in character, Mineral King basin had been propdsethe Forest Service for development as a
major downhill ski resort. Congress added thismé&siSequoia National Park with specific
instructions that it be preserved “undevelopedéaBe see Appendix B for additional details on
legislation and special designations for Sequodtkings Canyon National Parks.

Today, the best known and most appreciated featirsquoia National Park remain the
sequoia groves and high country. In recent yeansgekier, a new appreciation has developed
which suggests that the park's "buffer lands" arerfore important than previously thought, and
that the park's greatest value is in its wholenglssse themes are explored in more detail below.
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Figure 2. Sequoia and Kings Canyon National Parks
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The small General Grant National Park existed unged for fifty years. In 1940, however,
responding to a two-decade-long political campaigpngress created Kings Canyon National
Park. In addition to incorporating the four squianiées of General Grant National Park, and
several other adjacent sequoia groves, Kings CaNydional Park featured great glacial
canyons and scenic alpine headwaters of the SodtiMaddle Forks of the Kings River.
Because the new park contained two separate t@etdeaturing giant sequoia trees and the
other canyons and alpine scenery, Kings Canyormbtgdwas readily apparent from the begin-
ning. In 1940, as a political compromise, the “figoof the parks two great glacial canyons—
Kings Canyon and Tehipite Valley—were left outsideboundaries as possible reservoir sites—
this situation was rectified in 1965 when Congr@asdded them to the park.

DESCRIPTION OF RESOURCE VALUES

--Adapted from NPS 1999, Resources Management Bigqyoia and Kings Canyon National
Parks

Sequoia and Kings Canyon National Parks contaiouregs of geological, biological, cultural,
and sociological value. In addition to nationalkpstatus, the two National Parks have been
designated Biosphere Reserwgithin theUS Man and the Biosphere Program addition,
85% of land within the parks is designated wildem@®6% is currently recommended).

The geological significance of the parks resultmprily from the composition and structure of
the Sierra Nevada, the highest mountain rangeeid&contiguous states. Geological resources
include river-cut canyons more than a mile deeferestve and spectacular examples of glacial
erosion including hundreds of alpine lakes, ancés®\superlative examples of glacially eroded
canyons. The most famous of these—Kings Canyonewas described by John Muir as a “rival
of the Yosemite.” Within these canyons flow thegkst remaining undammed rivers in the
Sierra Nevada. Igneous rocks of Mesozoic origirgeulie the majority of the two parks, but
extensive bands of Paleozoic metamorphic bedsoalsar. Within the latter, beds of marble are
common, as are caves.

The two parks contain more than 250 caves and ledsdif springs, sinkholes, and other karst
features. Major cave systems include Lilburn Cédneelongest in California with 21 miles of
charted passages; Crystal the parks popular comaheave; and Hurricane Crawl with
renowned speleothems. The caves are home to aél@apecies of cave-adapted invertebrates
endemic to the parks. The caves also contain maangual minerals, significant paleontological
resources, and the remains of Native Americans.

Sequoia and Kings Canyon National Parks also comiaiogical resources of great

significance. Congress created Sequoia and GeGeaal National Parks in 1890 expressly to
protect the giant sequoia. The General Sherman grewing in Sequoia National Park's Giant
Forest, is generally recognized as the largest@aaund largest living tree on earth. Three other
trees in the Giant Forest, and General Grant Tré@rigs Canyon National Park, comprise the
list of the world's five largest single organismegdluding giant fungus, aspen clones, and barrier
reefs).
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Sequoia trees do not grow continuously throughthed-conifer forest belt, but rather in geo-
graphically limited areas called groves. In the@i&levada, the only present natural home of
the sequoias, trees grow in 75 separate grovede\Whhiy thirty-seven of these groves are within
the two parks, these groves contain more than 654 oaturally occurring sequoias.

The biological resources of the two parks are moitéd to giant sequoia. Extensive tracts of
Sierran mixed-conifer forest surround sequoia gsoVdis forest belt, which generally clothes
the mountains at altitudes between 5,000 and 9g%101,524 and 2,743 m), covers much of the
southern Sierra. On surrounding lands, howevergtbaat majority of this forest zone is being
managed for multiple uses. As a result, Sequoiakangls Canyon National Parks now contain
the largest remaining old growth forest in the beut Sierra. This forest is a very significant
resource because its largely pristine nature givasth a high recreational value and a critical
scientific value. Below the conifer forest, in thestern portions of the Sierra, are various plant
communities and environments that together constthe foothill region. Kings Canyon
contains very little land within this natural zoreit, in Sequoia National Park, lower canyons of
several forks of the Kaweah River include extenspaghill lands. This environment, typified by
blue oak savanna, chaparral, and oak woodlandysowech of lowland Central California
outside the parks. However, very little of this fmark land is receiving any protection. In the
Southern Sierra Nevada, the foothill lands of Sexjiational Park are the only foothill tracts
currently designated for long-term preservation.

The remainder of Sequoia and Kings Canyon NatiBaaks, most of it above 9,000 feet (2,743
m) elevation, can be described as "high Sierrai8 €hvironment, which covers nearly as much
acreage as the other environments combined, iscaular land of rugged, ice-sculptured
alpine ridges and sparsely wooded lake-jeweledhbasgis the heart of the largest wilderness
area in California, these lands are of very higiteational and scientific significance.

Preservation of native wildlife within the two parkesults naturally from habitat protection that
the parks provide and adds yet another level dbgical significance. While wildlife found
within the parks does not differ significantly fraimat found naturally on surrounding lands,
those lands are mostly undergoing profound chafsge. result, the wildlife protection function
of the parks is becoming increasingly importantgiBeal survival of a number of species may
ultimately be largely dependent upon the protectinparks provide.

In addition to rich natural diversity, the parkegerve unique cultural and historical records.
Eighteen sites or structures within the parks H@aen listed on the National Register of Historic
Places; another six are formally determined toligioée. Known sites include 312 prehistoric
and 110 historic. Site types include prehistoritages, bedrock mortars and basins, rock art
panels, campsites, hunting blinds, cattle and shasps, logging camps, sawmills, mines,
dams, ranger stations, and CCC-era buildings andtates. The archeological evidence dates
back at least five thousand years and indicatesle-ranging presence throughout the Sierra
Nevada of Native American peoples. Local loggin@ing, and hydroelectric enterprises,
closely related to the formation of the parks,sthate a particular current of Western settlement
and industry. Of the former, the Kaweah Colonyay Brea utopian collective which sought to
log the sequoias, is unique in representing at tmeeonfidence of industry and the idealism of
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the early labor movement. Finally, the historicahyacy of Sequoia National Park and its unique
course of development provide an invaluable andipally shaded account of the emergence
of the preservation ethic and evolution of the biadil Park Service.

At present, collections contain approximately 3R0,iems. Of these, some 250,000 comprise
the parks’ archives: 46,000 items are includedhéltistory collection, 12,000 in biology, and
11,000 in archeology. Smaller collections incluéelggy (consisting of around 400 items),
ethnology (some 100 items), and paleontology (sbimgj of 20 examples of fossilized sequoia
wood).

The collection contains material from the discipbrof archeology, ethnology, and history and
includes documentary material, photographs, fileaad historic objects.

The sociological values and significance of Seqaoid Kings Canyon National Parks result di-
rectly from the quality of natural and cultural oesces. The preeminent value of all the parks'
resources is that they remain relatively unaffettgdnodern humans; or in the case of the parks'
cultural resources, tell of the historical relagbip between humanity and the natural
environment. In all descriptions of the parks' tgse values, the words "wild" and "natural”
appear repeatedly. The value to humanity of thkgdanany natural environments is greatly
enhanced by their largely unimpaired nature. Bagfiars and scientists come to the parks seek-
ing a natural environment unaffected by modern msnRecent legislation, including the 1978
Mineral King addition to Sequoia, the Californialdérness Act of 1984, the Chimney Rock
Wilderness addition, and the addition of the Kiagsl Kern Rivers to the Federal Wild and
Scenic River System, reinforces this theme. Thenate value of the parks' archaeological
resources derives from their ability to help modesmans understand early human's relation-
ship to the natural world.
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Attachment 3. EPA Essential Ecological Attributes ad Reporting Categories (Young 2002)

Essential Ecological Attributes and Reporting Categries

Landscape Condition

* Extent of Ecological System/Habitat Types

» Landscape Composition
 Landscape Pattern and Structure

Biotic Condition

» Ecosystems and Communities
- Community Extent

- Community Composition

- Trophic Structure

- Community Dynamics

- Physical Structure

* Species and Populations

- Population Size

- Genetic Diversity

- Population Structure

- Population Dynamics

- Habitat Suitability

* Organism Condition

- Physiological Status

- Symptoms of Disease or Trauma
- Signs of disease

Chemical and Physical Characteristics
(Water, Air, Soil, and Sediment)

* Nutrient Concentrations

- Nitrogen

- Phosphorus

- Other Nutrients

* Trace Inorganic and Organic Chemicals
- Metals

- Other Trace Elements

- Organic Compounds

» Other Chemical Parameters

- pH

- Dissolved Oxygen

- Salinity

- Organic Matter
- Other
* Physical Parameters

Ecological Processes

* Energy Flow

- Primary Production

- Net Ecosystem Production

- Growth Efficiency

» Material Flow

- Organic Carbon Cycling

- Nitrogen and Phosphorus Cycling
- Other Nutrient Cycling

Hydrology and Geomorphology

* Surface and Groundwater flows

- Pattern of Surface Flows

- Hydrodynamics

- Pattern of Groundwater Flows

- Salinity Patterns

- Water Storage

» Dynamic Structural Characteristics
- Channel/Shoreline Morphology,
Complexity

- Extent/Distribution of Connected
Floodplain

- Aquatic Physical Habitat Complexity
» Sediment and Material Transport

- Sediment Supply/Movement

- Particle Size Distribution Patterns
- Other Material Flux

Natural Disturbance Regimes
* Frequency

* Intensity

» Extent

* Duration
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| Attachment 4. SEKI Essential Ecological Attributesand Stressors

This list is intended to portray the range of egatal attributes represented within the Parks’ gstesns.
It does not represent the actual list of ecologindicators that will be assessed through thisystAdinal
smaller subset list of ecological indicators ardktailed study plan will be prepared after a 20109

workshop.
Landscape Condition

SEKI Values
Ecosystems of Interest
Chaparral

Mixed Conifer Forest
Oak Woodland

Alpine

Subalpine

Karst resources
Aquatic habitat

Rock

Biotic Condition

SEKI Values

Producers (focal species)
Sequoia Trees

Sugar Pine

Whitebark Pine

Foxtail Pine

Blue Oak

Jeffrey & Ponderosa Pine
Black Oak

Threatened, Endangered, &
Sensitive Species
Extirpated species
Meadow vegetation
Foothill herbs
Non-vascular

Benthic aquatic
Consumers (focal species)
Cave Biota (C. sequoia &
Tomocerus spp.)
Threatened, Endangered, &
Sensitive species

Bears

Lions

Deer

Marmots

Extirpated species

Birds

Small mammals

Amphibians

Western Pond Turtle
Garter Snakes

Rare snakes

Bats

Rainbow trout
Zooplankton

Stream invertebrates
Ecosystems of Interest
Chaparral

Mixed Conifer Forest
Oak Woodland
Alpine

Subalpine

Karst resources
Aquatic habitat

Rock

Chemical and Physical
Characteristics
(Water, Air, Soil, and
Sediment)

SEKI Values
Nutrient Deposition
Fecal Bacteria
Acidification

Fire

Affects of Development
(present and past)
Nitrogen Deposition
Phosphorus
Visibility

Deposition

Ambient Air Quality
Dark sky
Soundscapes

Ecological Processes
SEKI Values

Water Balance
Nitrogen Deposition
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Phosphorus

Hydrology and
Geomorphology

SEKI Values

Sediment Transport
Water Inputs — timing and
form (snow/rain)

Fire

Groundwater

Natural Disturbance
Regimes

SEKI Values
Fire

Wind
Avalanche
Flood
Human

Stressors/Concerns

Potential SEKI Stressors
Invasive Species
Grazing (historic and present
day)

Pathogens

Nutrient Enrichment

Air Pollution
Contaminants
Deposition

Genetic
Diversity/Introgression
Climate Change
Marijuana

Firefighting Chemicals
Affects of Development
(present and past)
Pharmaceuticals




Appendix 5. Anticipated Roles and Responsibilities

The Partner(s)

1) The investigator(s) will be expected to regulajlaborate with NPS staff via an agreed upon
communications strategy, follow NPS deliverableuisgments, including complying with the
agreed upon project timeline.

2) Provide a leadership role in organizing and faatilitg a study design planning workshop at
SEKI.

3) Selected investigator(s) will be expected to prevadeadership role in the development of the
final Study Plan.

4) Review appropriate data and information sources.

5) Provide NPS all supporting data, metadata, docuatient reports generated through this project.

6) Comply with NPS publication, mapping, and datawel standards and guidelines for alll
required deliverables.

7) GIS and advanced database analyses and mappingisxpéll be an important requirement to
complete this study.

8) We anticipate a need for investigator(s) to congpégtleast two SEKI site visits during this two
year study.

9) Meet the terms and conditions of the statementarkwand final agreement(s).

10) Clearly acknowledge NPS in any published materadipced from this agreement.

The NPS

1) Provide financial assistance to the partner(s).

2) Provide relevant source data, information, analysed literature to partner(s).

3) Provide an interdisciplinary local SEKI project osight team to actively support and contribute
to this project.

4) Assign an NPS project coordinator to ensure the® Nieets all responsibilities identified in the
statement of work and study design.

5) Actively participate in study design developmemgyide technical review and expertise,
identification of condition baselines, research arahagement recommendations, and general
assistance to ensure a successful project.

6) Provide clear data, mapping, and publication statsdand guidelines for any required
deliverables.

7) Clearly acknowledge partner(s) for all publishederial produced through this project.

Page 15 of 15



