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On the Cover: Bluffs along the Big River of southeast Missouri in the autumn. The Big River
displays characteristics typical of many Ozark streams including an abundance of seeps,
springs, caves, woodland and forest features that provide unique natural resource services.

The southeast Missouri Ozarks are home to more than 200 endemic species. (Photo Credit
U.S. Fish & Wildlife Service)
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EXECUTIVE SUMMARY

The Trustees for natural resources in southeast Missouri include the U.S. Fish & Wildlife
Service, the U.S. Forest Service, and the Misdoepartment of Natural Resources. Pursuant to
applicable regulations, the Titess have initiated naturalsairce damage assessments at

different sites throughout the Southeast Missoead._Mining District and have successfully
recovered money damages to use to restore impacted natural resources and their services. The
Trustees authored this Soa#st Missouri Ozarks Regional &eration Plan (SEMORRP or

plan) to describe the restamt objectives and processes fmogramming existing restoration

funds as well as future recoveries of restian funds derived from the Natural Resource

Damage Assessment and Reation (NRDAR) process.

The purpose of this document is twofold: (I)veeas an Environmental Assessment (EA) and
(2) as a Regional Restoration Plan. The EA is designed to consider alternatives which will
restore, rehabilitate, replace, and/or acquieeitjuivalent of natural resources and services
potentially injured by the release of hazardausstances into the Southeast Missouri Ozarks
(SEMO). Additionally, this plan serves to fatate public involvement in the restoration plan
and to comply with environmental decisioraking requirements. Development of the
SEMORRP was initiated by the Trustee CounailN®RDAR cases occumng in the Southeast
Missouri Lead Mining District (SEMOLMD).

The SEMOLMD remains the largest lead (Pkl)darction area in the U.S., and for parts of its
history, the leader world-wide. The SEMODMas several geographically and temporally
distinct areas of miningDirectly south of St. Louis, MO, ming at the Big River Mine Tailings
site dates from the f&century through the 1970’s. The Msai County Mine Site is located 15
to 30 miles south of the Big River Mine Tailings site and is home to some of the oldest mining
operations in Missouri, dating to approximgt®&740. Approximately 50 miles to the west,
mining in the Viburnum Trend began in the 195&r&l continues today #se largest producer

of Pb in the U.S. One of the legacies of\yemetal mining is large-scale ecological injury to
thousands of acres of terrestrial habitat and hundreds of mg¢é®ams. Large portions of the
district are National Priorityist (NPL) Superfund Sites due h@avy metal contamination.

Other mining sites such as the Viburnum Trang not covered by NPL designation, but are still
covered under this plan.

The SEMORRP is developed to identify a prefd alternative to restore injured natural
resources and to establish criteria for stixhg projects to implement such restoration
alternatives. Under the Trustegséferred Alternative (D), compsatory restoration projects, or
projects occurring away from tts@te of injury, will be selectednd funded by the Trustees via a
Request for Proposals (RFP) approach. Each¥iIFiclude such information as the type of
natural resources injured and/or services losgtion of the potentially injured natural resources
and/or lost services; and the amount of restmmdunds available Selection of successful
restoration project proposals will follow the pigb} available guideling discussed in Section

(6) of this plan. Itis the Tistees’ intent to work closelyith local stakeholders to develop
successful compensatory restoration prsjender the preferred alternative.



Primary restoration projects, drdse projects serving to directigstore natural resources injured
by the release of hazardous substances, withpé&emented by the Trustees where feasible and
appropriate under Alternative D. i#t also the Trusteemtention to work diectly with impacted
private and public landowners atethites of natural resource injury to implement site specific
and appropriate primary restoration projectszitiy this plan. The Trustee(s) will develop
primary restoration project pposals and will jointly evaluatend select proposed primary
restoration projects using the Decision Matriscléed in Appendix A. Selection of successful
primary restoration project proposals will followetpublicly available guidelines discussed in
Section (7) of this plan.

In order to provide greater transparency topthklic regarding the Trustees’ intentions for the
disposition of restoratioruhds, the Trustees have deygdd a Strategic Restoration
Implementation Plan (SRIP). The SRIP idessfthe anticipated timeframe and the estimated
amounts of restoration funds that will be mastailable by the Trustees for both compensatory
and primary restoration. The SRIP will remaifree standing, bi-annually updated document to
facilitate public input, account for changessite conditions, and redtt the involvement of
response agencies. The SRIP is discuséuker in Section (8) of this plan.

The preferred AlternativéD) will allow the Trustees both the flexibility to work with the public
to identify and select appropriate compensatmd primary restoran projects and the

precision to locate and determirestoration projects that adequately compensate the public for
the loss of natural resourcesdaservices in the SEMO.



SECTION 1-INTRODUCTION

1.1 General Information

This document is both the Southeast Miss@Quarks Regional Restoration Plan (SEMORRP)
and Environmental Assessment (EA) (40 C.BR506.4). The proposed action is to establish
and implement the Southeast Missouri Ozarkgiéteal Restoration Plan. The EA is being
developed pursuant to the National Envir@mtal Policy Act of 1969 (NEPA), 42 U.S.C. 88
4321-4370, and its implementing regulations, 40 R.Part 1500 and 43 C.F.R. Part 46. The
Federal Water Pollution Control Act (CWA, mmnonly known as the Clean Water Act) [33
U.S.C. 88 1251-1387] and the Compreheng&imeironmental Response, Compensation and
Liability Act (CERCLA, more commonly known dke Federal “Superfund” law) [42 U.S.C. 88
9601-9675], and its implementing regulations G16.R. Part 300 and 43 C.F.R. Part 11)
authorize states, federally recognized Tribed, @rtain federal agencies with authority to
manage or control natural resources, to act asst€es” on behalf of éhpublic, and to restore,
rehabilitate, replace, and/orcqaére natural resources equivati¢o those injured by hazardous
substances releases. Similar to the C&vidl CERCLA, the Oil Rtution Act of 1990 (OPA)

[33 U.S.C. 88 2701-2762] and its implementing ragahs, 15 C.F.R. Part 990, also authorize
Trustees to pursue natural resmudamages on behalf of the public for injury to, destruction of,
or loss of natural resources, including the costs of assessing the damddiinally, Section
644.096 RSMo authorizes the StatéeMissouri to bring a caus® action against any person
violating the provisions dfe state’s Clean Water Law (CWL), for actual damages to restore any
waters of the State to their condition prior to the violation.

The SEMORRP will be jointly administered ansked by the Missouri Natural Resource Trustee
Council (Trustees) to assist@arrying out their natural seurce trust atiorities under

CERCLA, OPA, and CWA. The Trustees tbe SEMORRP include the State of Missouri
(represented by the Missouri Defraent of Natural Resoursd MDNR)), the United States
Department of Agriculture (represented by thetébhStates Forest Service (Forest Service)) and
the United States Department of the Interid®() (represented by the United States Fish and
Wildlife Service (Fish & Wildlife Service or FWS))The Trustees hawdeveloped a restoration
plan for the entire SEMO region in order to guitie restoration of natural resources injured by
the release of hazardous substances. Nagsaurce damages received, either through
negotiated or adjudicated settlements, mustdesl to restore, replaaehabilitate, and/or

acquire the equivalent of those natural resourgesed and natural resirce services lost.

The goals of this regional plan are to:

1) ldentify the natural resources and servigetentially injured by th release of hazardous
substances in the Southeast Missouri Ozarks;

2) Develop a request for proposal (RFP) pesc® evaluate and select compensatory
restoration projects to achieve restoratioatsgies (specific restoration goals identified
as part of the RFP process);



3) ldentify types and examples of primary reat@n projects that will be implemented by
the Trustees and/dhneir contractors;

4) Gain efficiencies in the natural resoud@mage assessment and restoration (NRDAR)
process; provide for consistency and pretidity by detailing the NRDAR process,
thereby minimizing uncertaiy to the public; and,

5) Expedite restoration of potgally injured natural resources and lost services with
existing restoration funds.

1.1.1 Natural Resources, Services, Restoration and Damages Defined

Natural resourcesieans land, fish, wildlife, biota, ainater, ground water, drinking water
supplies, and other such resowbelonging to, managed by, héldrust by, appertaining to, or
otherwise controlled by the United States, anyestatiocal governmerdr Indian tribe, as
defined in 40 C.F.R. 8§ 300.5.

Natural resource services miag classified as follows:

e Ecological services the physical, chemical, or bagical functions that one natural
resource provides for another. Exampiedude provision of food, protection from
predation, and nesting hi&dt, among others; and

e Human servicesthe human uses of tumal resources or functions of natural resources
that provide value to the public. Exampieslude fishing, hunting, nature photography,
and education, among others.

In considering both natural resources and serytbesTrustees are adssing the physical and
biological environment, and the relatitis of people with that environment.

Natural resource restoration may be classified as follows:

e Primary restoration- any action taken teeturn an injured natural resource and its
services to its baseline condition. Redioraprojects that dily restore natural
resource injuries caused by the releadeagardous substances are considered primary
restoration. An example of primary restooatis the removal of contaminated materials
from an ecosystem where they are aagisjury to natural resources; and

For purposes of this restoration plan the term “Compensatory Restoration” will be used to refer
to the following restoration types:

e Acquisition of EquivaleriResources or Replacemetite substitution of an injured
resource with one that provides the samsufastantially similar services (43 C.F.R. 88
14(a) and (ii)). An example is the purchade property containg high-quality natural
resources that is threatened wdvelopment or destruction; and



e Compensatory Restoratipany action taken to offset the interim losses of natural
resources from the date of the event uetiovery (USBLM, 2008). An example of
compensatory restoration is the removalioflesirable eastern red cedar trees from a
glade habitat to compensate for injuries to substantially similar natural resources that
occurred elsewhere.

1.2 Scope and Scale of the Southeast MissoQzarks Regional Restoration Plan

The SEMORRP is designed to be flexible, wiltg existing and future recovered natural
resource damages to be used to implemerdreg&in projects consistewith the Preferred
Alternative. The SEMORRP and EA are ndemded to quantify the extent of restoration
needed. Scaling restoration alternatives to renthat the public is adequately compensated for
injured natural resources and lost services will be done on dyasese basis.

As restoration proceeds and fheistees gain knowledge througionitoring of what projects
provide the greatest benefédad ecological value, modifitans to the SEMORRP may be

made. The Trustees reserve the right to mati#dySEMORRP as necessary, including the use of
an adaptive management approach adifteshin 43 C.F.R. 846.145. Any supplemental
document or analysis to the SEMORRP willgrevided for public review and comment and
finalized before any modifications are implemented.

The geographic scope of the SEMORRRP is intenlipih@oad so that it may address all releases,
discharges, spills or other incidents, occurrencesyents (hereinafter referred to as “events”) in
the Southeast Missouri Ozarks (SEMO), whithaffect coexistingr contiguous natural
resources under the legally authorized trustgeshd jurisdiction of the Trustees; and 2) give
rise to a claim for natural resource damages unéeaukthorities listed below. Therefore, at the
time of publication, NRDAR restoration funds hayeen recovered for some but not all SEMO
watersheds. Mere inclusion of a watesirethe SEMORRP doew®t pre-dispose those
watersheds for expendituresefisting NRDAR restoration fund<riority for expenditures of
NRDAR restoration funds will consider proximity tiee natural resourcejury as described in
Sections 6 and 7.

Sites outside of the defined boundary of 88MORRP may be considered for restoration

activities under this plan if ¢hevents giving rise to a NRDAR claim are connected by political,
jurisdictional, or previously delineatdthzardous substances release boundarigste

Herculaneum Smelter Site in northeast Jefferson County is adjacent to the SEMO boundary, and
may be included within the SEMORRP at a future time).

For purposes dahis restoration plan alonghe SEMO are defined as watersheds of the
following rivers as they exist only in the uptinof the Missouri Ozarks: the Big River, the

Black River, the Bourbeuse Riyeéhe Current River, the Eleven Point River, the Meramec
River, and the St. Francis River (Figure 1). An important limitation is that this restoration plan
covers only the portions of théave rivers’ watersheds as thexist in the Ozark highlands, and
not in the alluvial plain othe Mississippi River.

Figure 1 also shows the boundaries of thelsmagt Missouri Ozarks for purposes of this
restoration plan. Section (4) of this documnprovides further disgssion of the physical,

5



biological, and socioeconomic characteristicthefregion. Figure 2 shows the watersheds of
Missouri.

1.3 The Southeast Missouri Ozarks Regiond&estoration Plan and the Request for
Proposal Process

The Trustees have designed a dual processragisin plan that allows them to use the
overarching SEMORRP as an umbrella to cover multiple NRDAR settlements. The process in
the plan will allow for direcfunding of restoration and compsatory actions by the Trustees,

with a separate public Request for Proposatgse for non-Trustee leagtivities as defined

below:

1. Natural resource damages are monies reeovieom a potentially responsible party
(sometimes referred to herein interchandyeab “restorationdnds” or “settlement
funds”).

2. The Trustees develop a Request For Prog&daP) which identifiespotentially injured
resources, location of the release and whexénjary to natural resources occurred or
continues to occur, natural resources forchtthe Trustees have trusteeship, damages
amount(s), restoration goals, and potentiatrics to measure restoration success.
Appendix G provides an exampleari RFP for restoration projects;

3. The Trustees will cause the RFPs to be npad#icly available. The general public, non-
governmental organizationsy@or local, state and fedégovernments and entities
(including the Trustees) may submit restanatproposals meeting tleeiteria described in
the RFP and the SEMORRP. The RFPs weéhitify the time period in which proposals
may be received for considgion by the Trustee Council;

4. The Trustee Council members will evaluateject proposals received from the RFP using
the Decision Matrix desibed in Section (6) of this docwent and attached as Appendix A.
The Trustee Council will follow the project setion process outlined in Appendix B;

5. The Trustees will continue to issue RFPsdesired compensatory restoration goals until
injury to natural resources and servicest lnave been compensated, restoration is
completed and the restoration funds alloddtecompensatory projects are expended.

Due to the complex nature of implementing priynaastoration at the site of injured natural
resources, the Preferred Altetina (D) presented in this resadion plan specifies that the
Trustees will implement restoration technologiésites covered underigtplan. Additionally,
the Trustees may also implement compensatotipns. Further infonation regarding the
process the Trustees will usegwaluate and select restorationjpcts are found in Section (6)
“Compensatory Restoration Peof Proposal Process” and Bea (7) “Primary Restoration
Implementation Process” of this document.



FIGURE 1.SOUTHEAST MISSOURI OZARKS BOUNDARIES
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FIGURE 2.WATERSHEDS OF MISSOURI
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1.4 Authority and Legal Requirements

This SEMORRP was prepared jointly by the TrusteBse Fish & Wildlife Service is acting for
DOl as the designated natural resource trusteler Section 107(f) §ERCLA, 42 U.S.C. 8
9607(f), Section 311 of the CWA, 33 U.S&1321, and other appéble laws, including
Subpart G of the National Contingency Plan, 40 C.F.R. § 300.600-300.615.

Pursuant to CERCLA, the Governor of the Stdt®issouri has designated the Director of the
Missouri Department of Natural Resources a&sTustee for the State’s natural resources.
Further, the authorities under wwh the State of Missouri may acaclude, but are not limited to,
the Missouri Constitution, 1945, Art. IV, Sectiofi@(a)-47; Chapter 25RSMo, Department of
Conservation — Fish & Game; Chapter 254, RSBitate Forestry Law; Chapter 644, RSMo,
Missouri Clean Water Law; Sectio860.350-260-434, RSMo, Missouri Hazardous Waste
Management Law; Sections 260-500 et seqM&3Missouri Hazardous Waste Clean Up Law;
and the regulations duly promulgdtender the statues set out above.

The Forest Service is acting for USDA as designated natural resaertrustee under Section
107(f) of CERCLA, 42 U.S.C. 8607(f), Section 311 of the CWA3 U.S.C. § 1321, and other
applicable laws, including Subpart G of tHational Contingency Plan, 40 C.F.R. § 300.600-
300.615.

The Trustee Council comprised of the MDNRg torest Service na the Fish & Wildlife

Service, will make recommendations to thespective Trustee and Authorized Official (AO),

on behalf of the public to assess natural resource injuries and recover damages for injured natural
resources and losses of serviadsbuted to releases of hadaus substances. The DOI AO is
the official delegated the authority to act omaié of the Secretargf the DOI to conduct a
natural resource damage assessment, resto@inning and impleméation. The DOI AO for
this plan is the Region 3 Regidrairector for the FWS. The USDA AO is the official delegated
authority to act on behalf of éhSecretary of Agriculture taoduct a natural resource damage
assessment, restoration planning and implementaifhe USDA AO for this plan is the Region
9 Regional Forester. The statesignated Trustee is the&itor of the MDNR and is
responsible for conducting natlrasource damage assessments, restoration planning, and
implementation. The federal AOs representititerests of the DOI and USDA, including all
affected Bureaus and Agenciasd the state Trustee represents the interests of the State of
Missouri.

Future NRDAR claims may involve other Trustems,, if the claim is for injury on Department
of Defense (DOD) lands, the DOD would becommeadditional federdlrustee. If other
Trustees are involved in a NR[BRAcase, then the SEMORRP wikk reviewed by the additional
Trustee(s) to determine if it is adequate for fur@soration using recoves of natural resource
damages. If the SEMORRP is determinebeansufficient for future needs by the other
Trustee(s), then a restoration plan sfpeto that case Wi be developed.

Actions undertaken by the Federal Trusteagstore natural resources or services under
CERCLA and other federal laws are subjedhi® NEPA; and the regulations guiding its
implementation at 40 C.F.R. Parts 1500 and 43 C.F.R. Part 46. NEPA and its implementing



regulations outline the responsibilities of femleagencies under NEPA. Federal agencies
contemplating implementation of a major fedexetion must produce an environmental impact
statement (EIS) if the action is expected teehsignificant impacts on ¢éhquality of the human
environment. When it is uncertain whether atemplated action is likglto have significant
impacts, federal agencies preparee@nto evaluate the need for &hS. If the EA demonstrates
that the proposed action will not have a sigaifithegative impact on the quality of the human
environment, the Fish & Wildlife Service wiksue a Finding of No Significant Impact (FONSI),
which satisfies the requirements of NEPA, and r® iElrequired. However, if there is a finding
of significant impact to the human environmehgn an EIS will be developed. For a proposed
restoration plan, if a FONSI determinatiormade, the Trustees may then issue a final
restoration plan describing the potial restoration alternative3.he Regional Director for the
U.S. Fish and Wildlife Service Region 3tiee Responsible Official for the NEPA.

In accordance with NEPA and its implementing regulations, the SEMORRP summarizes the
current environmental setting, describes the pwposl need for restoration actions, identifies
potential alternative actions, assesses their @giplity and potential imact on the quality of the
physical, biological and cultural environment, andlines public participation in the decision-
making process. This information will be used to make a threshold determination as to whether
preparation of an EIS is required prior to séta of the final regtration alternatives.

Other regulations that may guide the Trusiadbe implementation of the SEMORRP are found
in Appendix C.

1.4.1 Applicability tahe Oil Pollution Act

This document was developed to establish and immgahe restoration to compensate for injuries

to natural resources andcethservices arising from the release of hazardous substances within the
SEMO. As previously identifey the CERCLA authorizes stajésderally recognized Tribes,

and certain federal agencies thatre authority to manage or cmitnatural resources, to act as
“Trustees” on behalf of the public, and to restaehabilitate, replacand/or acquire natural
resources equivalent to those injured by hdaas substance releases. Likewise, the Oil

Pollution Act (OPA) authorizes federal and sigd@ernments and federally recognized Tribes to
make the public whole for injuries to naturadearces and their secds resulting from an

incident involving a discharge or substial threat of alischarge of oil.

The development of the SEMORRP is a cooatitd effort among state and federal natural
resource agencies, local governments and esitiéind the public. Further, the SEMORRP
broadly describes the Trustees’ pities and objectives for restog all injured natural resources
and/or lost services in the SEMED would be relevant to injutenatural resources and/or lost
services arising from the release of hazardous sutedaand/or the discharge of oil. As such,
the SEMORRP will meet OPA’s use of a regionaloestion plan as identified in Subchapter E
of the OPA implementing regulations, 15 ®RF§990.56 (b) and will expedite restoration
implementation when an incident involving a disgjfeaor threat of a dibarge of oil occurs.
The Trustees intend to refer to this SEMORRhtorm restoration in the event of natural
resource injury resulting from the dischargeifand subsequent recovery of associated
damages. In addition, pursuant to the DQIEPA regulations, the Responsible Official may
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use the NEPA analysis contained in this SEMOHRRHor future oil spill restoration projects,
where and when appropriate 43 C.F.R. § 46.120.

1.4.2 The Natural Resource Damages Assessment and Restoration Process under CERCLA

Pursuant to Executive Order 12580, the respditgifor promulgating NRDAR regulations was
delegated to the Department of the Interioypd A regulations use amputer-based model to
assess injuries resulting from cheai and/or oil discharges poastal and marine environments.
Type B assessments are more individualized aalitdo account more site specific conditions
and impacts on the natural resosre&d services. Both Typeahd Type B regulations contain
four sequential phases for assessing injlaresdetermining damages. Generally Type A
regulations are not applicableMissouri. For the purposes this SEMORRP, the four Type B
phases are discussed below.

Phase 1: Pre-assessment ScreArpre-assessment screemrarequisite to conducting a

formal natural resource damage assessmeng@prd based on readily available information to
determine if additional assessment is warrantetivehether there is a reasonable probability of
making a successful claim. Five crited8(C.F.R. 811.23(e)) must be met and notification
provided to the potentially responsible parpe®r to moving forward to the next phase.

Phase 2: Assessment Plafihe assessment plan outlines potential studies planned to determine
injuries to natural resources and/or servicesyigies an overview of environmental impacts; and
describes the NRDAR process. The assesspian ensures that any natural resource
assessment of potential injurisconducted in a planned andgsmatic manner and that the
methodologies chosen demonstratesmnable costs. The draft plan is made available for public
review and comment pnido finalization.

Phase 3: Assessmenithe purpose of the assessment phase is to collect, compile and analyze
data necessary to determine ngjgexposure of natural resources to release or discharges);
guantify injuries (nature and extent of the ny)y and determine damages (monetary value of
injured resources plus compensablrigaf the services lost).

Phase 4: Post-Assessmebturing this phase, the Trustgaepare a Report of Assessment
documenting all determinations, data, test resuitsrelated findingsA reasonable number of
restoration alternatives includimgtural recovery are usually déweed. A preferred alternative
is selected based on several factors, inalgdout not limited to, technical feasibility,
relationship of costs to benefitsydhintegration with response actions.

1.5 Summary of NRDAR Settlement Historyin the Southeast Missouri Ozarks

At the publication of this document the Trietehave achieved several NRDAR settlements.
The settlements (Table 1) provide the impdtughe creation of the SEMORRP. Itis the
Trustees’ goal that, once restoration funds aceived by the Trustee(s), restoration will begin

in as timely a fashion as is ggible. However, some circumstances may preclude the initiation
of restoration. For example, eviémestoration fundsre available, starting restoration may be
premature if response actions at the site areomoplete. Additionally, the Trustees may defer
use of some restoration funds until an evaluabiotme success and extent of previous restoration
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can be completed. Further details regarding individual settlements will be provided in each of
the RFPs developed for those settlements anther recovered natural resource damages. An
example RFP is included as Appendix G.

Table 1. Existing NRDAR Settlements irthe Southeast Missouri Ozarks

Settlement SettlemenDate Available Restoration
Funds*

ASARCO: Big River MineTailings 12/15/2009 $33,376,090
ASARCO: Madison County 12/15/2009 $1,648,155
ASARCO: West Fork Mine and Mill 12/15/2009 $1,227,292
ASARCO: Sweetwater Minand Mill | 12/15/2009 $2,472,249
ASARCO: Glover Smelter 12/15/2009 $2,454,584
Magmont Joint Venture 02/07/2014 $1,256, 226

* RESTORATIONFUNDS AT THE TIME OFPUBLICATION
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SECTION 2 - PURPOSE ANDNEED FOR RESTORATION

The purpose of this document is twofold: (I)veeas an Environmental Assessment (EA) and
(2) as a Regional Restoration Plan. The EA is designed to consider alternatives which will
restore, rehabilitate, replace, and/or acquireethevalent of any natural resources and services
potentially injured by the releasé hazardous substances inte ®EMO, pursuant to applicable
state, and federal laws and regulations. Addlily, this plan serves to facilitate public
involvement in the restoration plan ancctmply with environmental decision-making
requirements.

The SEMORRP is developed to identify a prefeakdrnative or alternatives to restore injured
natural resources and to establish criteria ftacs@g projects to implement such restoration
alternatives. The SEMORRP broadly descriesTrustees’ priorities and objectives for
restoring injured natural resources and lostises in the SEMO. Selected compensatory
restoration projects will be funded by the Tiaes, Requests for Proposals will be issued for
some compensatory restoratiomwjects, while other compensatamgstoration projects may be
both funded and implemented by the Trustees. Each RFP will include, but is not limited to, such
information as the type of natural resouritggred and/or servicdsst; location of the
potentially injured natural resources and/or kmtvices; and the amouwitrestoration funds
available. Primary restoration projects will be implemented by the Trustees and/or their
contractors where feasible and appropriate.

Any selected restoration projestll be consistent with thiSEMORRP, statutory mandates and
regulatory procedures, and applicable lamd policies for restoringeplacing, rehabilitating
and/or acquiring the equivaleott potentially injured naturaksources and lost services.

2.1 Residual Injury After Response Actions

Restoration under the NRDAR process is designesbmplement removal and response actions
performed by the Environmental Protection Age(EPA) and/or other agencies that are
underway or planned. The extent to which resgaoactions return natural resources and the
services they provide to thdiaseline condition (i.e., the leva services that would have

existed but for the release) are considerdterrestoration planning process. Generally the
response action focuses on risks to humaittthaad the environment posed by hazardous
substances contamination. Simultaneous orexpEnt restoration activities initiated by the
natural resource Trustees addneggries to natural resourcendtheir services resulting from
releases of hazardous substances which may be unaddressed by response actions (“residual
injury”). Additionally, natural resource Trugte are responsible for assessing and restoring
natural resources to compensate the enviroharghthe public for injuries that may have
occurred during the response procasd may persist into the future.

In addition to primary restoratiarosts, or the costs associatathwdirectly restoring the injured
resource to its baseline condition, damages cmiatlude compensation for the loss of natural
resource services pending restoration. Theodesf injury from the time the injury occurred
until baseline recovery is achieved is referredgdinterim loss”. The SEMORRP is applicable
to restoration for all types ofatural resource injuries.
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2.2 The Southeast Missouri Lead Mining District

The primary impetus behind the creation of thélEIRRP is the availabilityf restoration funds
recovered through the settlemeitsntified in Table 1. ThEEMOLMD remains one of the

largest lead producing regionstbé world. The mining district covers multiple counties located
from 40 to 90 miles south and southwest of@ity of St. Louis, MO. Mining began in the

1700s in an area now called the Old Lead Beftarts of St. Francois, Jefferson, Franklin,

Madison, Washington, Perry, and Senevieve Counties. Minirand ore processing in the Old

Lead Belt ceased in the 1970s, but waste fnurming operations of thpreceding 150 years is

still a prevalent feature of the landscape. aAesult of the ongoing releases of hazardous
substances from the mining, beneficiation, transportation, and smelting activities, numerous sites
in the Old Lead Belt have been added to the NPL by the EPA including:

Annapolis Lead Mine

Big River Mine Tailings Site

Furnace Creek, Washingt@ounty Lead District
Madison County Mines Site

Old Mines, Washingtoounty Lead District
Potosi, Washington County Lead District
Richwoods, Washington County Lead District
Southwest Jefferson County Site

In addition to the NPL sites listed abovegrin are numerous SuperfuRdsponse sites in the
SEMOLMD that currently are not listed on the INSuch as the Viburnum Trend, also known as
the New Lead Belt. Mining exploration inelviburnum Trend began in the 1950s, and mining,
beneficiation, transportationnd smelting continue presently.

As a result of the extent and level of contaaion of natural resources in SEMOLMD from the
release of hazardous substareesociated with mining, benefition, transporting, and smelting
of ore, the federal and statetural resource trustees initidt®lRDAR activities at numerous
sites within SEMOLMD and these are ongoiridatural Resource Damage Assessments have
shown heavy metal contamination affecting temds of acres ofria, dozens of miles of
streams, and terrestrial and aquatecthat depend on these habitats.
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SECTION 3 - RESTORATION ALTERNATIVES

3.1 Introduction of Alternatives under the National Environmental Policy Act

The following alternatives were developed talerate and recommend a preferred alternative to
meet restoration goals in the SEM@valuation of alternatives the proposed action, in this

case a process for the restoration of injuredraatasources, is a requirement under the NEPA
process. Alternatives A, B, C, and D, as preed below, offer a variebf restoration options

from which a preferred alternative will be sebxtht the conclusion dfie restoration planning
process. For Alternatives B, C, and D, restoration projects will be evaluated and selected using
the same criteria as outlined in Sections (&) &) of this documentThe no action Alternative

(A) does not require this same level of impéatation. Public review and coordination for
Alternatives B, C, and D will be the same as described in Section (8) of this document. Table 2
provides a summary comparison of the Aldives discussed in this section.

3.1.1 Important Considerations in Dewplng Restoration Alternatives

The selected alternative will be consistent vgiiditutory mandates and regulatory requirements
that specify that recovered damages are tseddertake feasiblsafe, and cost-effective
projects that addressjimed natural resourcesditheir services, considactual and anticipated
conditions, have a reasonable likelihood of sescand are consistent with applicable laws,
regulations and policies.

The SEMORRP evaluates the alternatives, taking into account a \@rfattorsincluding:
e Technical feasibilityi(e., whether it is possible to implement the alternative);

e The relationship of the expectedsts of the proposed actidiosthe expected benefits
from the restoration, rehabilitation, replacement, and/or acquisition of equivalent
resources;

e The relative cost-effectivenessdifferent alternatives.g.,if two alternatives are
expected to produce similar benefits thast costly one is preferred);

e The results of actual or currtgnplanned response actions;
e The potential for collateral injury to thedronment if the alternative is implemented;

e The ability of the natural resources to reqowéh or without eactalternative, and the
time required for such recovery;

e The natural recovery periodtéemined in § 11.73(a)(1);
e Potential effects on human health and safety;
e Consistency with relevaméderal and state policies;

e Compliance with applicable federal and state laws.
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43 C.F.R. § 11.82(d)

The selected alternative must restore, rehabilitafgace and/or acquitke equivalent of those
natural resourcesd their services potentiallpjured by the releases of hazardous substances
within the SEMO boundary. Because 8EMO includes a complex community of
invertebrates, fish, wildlife, phts and humans, the Trustedsi to address areas of potential
improvement for the ecosystem as a whole depto restore the lost resources and services

The Responsible Federal Official will select onelhef EA alternatives and will determine, based
on the facts and recommendations containedmitie EA, and public comment, whether this
EA is adequate to support a FONSI, or whetltreEnvironmental Impact Statement needs to be
prepared. NEPA compliance igealeral requirement and not ajgpble to NRDARSs that only
involve the state Trustee.

3.2 Alternative A: No Action

The No Action Alternative, required by NER#d the NRDAR regulations, 43 C.F.R. §
11.82(c)(2), consists of no change in the curpeagrams pursued outside the NRDAR. It is the
basis against which other alternatives can be eoeap It is the alteative by which restoration

is obtained by natural recovery. If this Ahative is implemented, the Trustees would not
initiate specific actions to restore injuredural resources and theservices to baseline
conditions or compensate the environment aedgtiblic for natural resource injuries caused by
the releases of hazardous subeés into the environment.

Under this Alternative, the seatind federal agencies and landowners would continue to manage,
conserve and protect the sites within the SEA8@utlined in current programs and regulations
and within applicable budgebnstraints. However, no additial action would be taken to
compensate for injuries to natural resourcetheir services. In adaon, the terms of existing
Consent Decrees require recmanatural resource damagesspent to restore, replace,
rehabilitate and/or acquiredlequivalent of potentially injured natural resources and their
services and, under thidtérnative, the restoratidinnds would not be expended.

3.3 Alternative B: Primary Restoration of Injured Natural Resources

Primary restoration is any actiorkém to return an injured naturgsource and its services to its
baseline condition. Alternative B describes restion projects that dectly restore natural
resource injuries caused by the releadeagbirdous substances through means of primary
restoration. This alternative would compengatéenjury to naturaresources by restoring
resources in the immediate area that have hdeersely impacted to@ndition where they can
provide the level of services @lable prior to the release b&zardous substances. Under this
Alternative, sites that cannadsibly be returned to baselibendition would not be considered
for further funding opportunities.

Natural resource-based restavatprojects include activities suals upland restoration, wetland,

floodplain and riparian corridor restorati@yuatic resource resaiion, groundwater or
cave/karst restoration, dmther projects designed to redtice exposure of natural resources
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under the Trustees’ jurisdictions to residual ndaas substances. Atteative B would limit the
Trustees to engaging solely inmpary restoration of injured natural resources at the site of the
release of hazardous substances or where thdsstances come to be located in the
environment. No compensatory restoraojects would occur under this alternative.

Under this alternative, a mix pfimary restoration projects woulile selected to restore a broad
array of natural resource sem@&cthroughout the area impactedivy release. Selecting a mix

of primary restoration projects allows for the recovery of a wide range of injured resources as
well as flexibility for cost-effectiveness and feasibility due to different constraints related to the
ecology of the area, residual hazardous substfaliow/ing clean-up or remediation, or ability to
find willing participants.

All restoration under this leernative would only be cordered in areas where the
landowner is willing and the surrounding lamskes indicate thdle restoration will

remain viable wildlife habitat. The Triees may conduct primary restoration on existing
public land, or may use conservation easemengerpetuity for restored natural
resources. The length of the conservationraasé may be less than in perpetuity, but the
length of time will be determined on a site by site basis. The preservation of restored
properties would be obtainedtlugh fee title purchase, @ronmental covenants, or
contracts as designated by the Trusteéesd acquired for primary restoration can be
conveyed to individual stat&jbal, or local government agencies, land trusts, or non-
government conservation organizations follogvspecific procedureend standards for
each entity. The federal government may alsguire property if it meets the restoration
criteria and is contained within existingnaprehensive conservation plan, such as the
Mark Twain National Forest Bh and/or other property acqition boundaries. While the
primary purpose of the preservation of lantbiprotect and preserve high quality natural
resources, portions of the acquired propsmiy be made available to the public for
natural resource-baseecreational activities such asldiife viewing, hiking, fishing,
hunting or educatiwal opportunities.

The main benefit of Alternative B is that it pides the clearest linkage to injury, since the
affected resources themselves will be restoidds Alternative also reduces ongoing injury
from residual contamination. The next fisgbsections, 3.3.1 through &3present a suite of
primary restoration choices that could be selécinder this Alternativehough the list is not
exhaustive and could include numerous otlsrapproved by the Trieges. The identified
resource categories (i.e., uplamdources, wetlands) are undex fhrisdiction of the Trustees--
both as natural resources andapporting habitat for naturedsources under the Trustees’
jurisdiction (i.e., migratory birds).

3.3.1 Upland Resource Restoration Projects
The upland settings in the SEM®ovide important habitat for miatory birds and other natural
resources and may be injured by the releas@mdrdous substances. Releases of hazardous

substances that occur in upland settings may eflode,or percolate into other landscapes or
geological domains continually being released into the environment and causing ongoing injury.
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As a consequence, restoratmininjured upland resources b@ges a significant component of
the SEMORRP. Specific upland restoration gctg could include but are not limited to:

e Ecological enhancement ofsgonse activities performed bHye EPA or other agency

e Re-establishment of native upland vegetation

e Propagation and re-stocking of federalhdastate-listed Threatened and Endangered
(T&E) species

e Utilization of accepted methods for restorationrekidual injury not addressed fully by
the response action

e Removal of invasive species

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

3.3.2 Wetland, Floodplain, and Ripari&orridor Restoration Projects

Wetlands serve as natural water filters arglisstration sites for ma different types of
environmental contaminants. As a consequence, hazardous substances may accumulate in
wetland environments above thresholds of toxicological concern. Wetland, floodplain, and
riparian corridor restoratioand reestablishment would help restore resources that may be
impaired or destroyed in the SEMO by thesesle of hazardous substances. Restoration of
injured wetlands would provide increased bekting opportunitiesnal increased food for a

wide variety of fish, birds and other wildlifas well as increased sediment storage capacity
within the watershed. The Trustees erongdhat wetland, floodplaimnd riparian corridor
resources reestablishment amth@cement may include active mstion projects such as but
not limited to:

e Ecological enhancement ofsgonse activities performed bHye EPA or other agency

e Removal or stabilization of contaminaritem wetlands, floodplins, and riparian
corridors where not fully addssed by EPA or other agency

e Restoration ofloodplain forests

¢ Re-establishment of interconnectionsvieen surface water and injured wetland,
floodplains, and riparian corridors

e Propagation and re-stocking of T&game, and non-game wetland species

e Removal of invasive plant species

e Disruption of (or not repaing) agricultural drain systems

e Re-establishment of wetland, floodplain, and nigna corridor plats and other native
vegetation

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

Wetland, floodplain, and riparian @or reestablishment andilgancement projects that will
improve water quality and provide habitat Baological resources are preferred. Wetland,
floodplain, and riparian corridoestoration would only be coidered in areas where the
landowner is willing and the surrounding land usescate that the storation will remain

viable. The Trustees prefer cengation easements or other cootual agreements in perpetuity
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for restored natural resourceBhe length of the conservatieasement may be less than in
perpetuity, but the length of time will be determined on a site by site basis.

3.3.3 Surface Water Quality and AquaResource Restoration Projects

The release of hazardous subseandor example from industrial sources or un-reclaimed mine
lands, may impair water quality and aquatic teees within the SEMOTo address past and
potential future injury, water quality and ad¢jeaesource improvement projects may include
many project categories, but ard haited to those listed below:

Ecological enhancement ofsonse activities performed bye EPA or other agency
Stabilization of contaminatl or eroding stream banks

Stabilization of soils thatepresent residuatjury in contaminated floodplains
Restoration ofloodplain forests

Natural stream channel design/ozation of channelized streams

Restoration of mine drainage se@psnine waste adjacent to waterways

Establishment or protection of injure@arian corridors with native species

Propagation and re-stocking of T&game, and non-game aquatic species

Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

Surface water quality and aquatic resource rastor projects such as these would provide
ecological services similar to those lost du¢he release of hazbous substances. Surface

water protection and enhancement projects that will improve water quality and provide habitat
for biological resources are preferred.

3.3.4 Groundwater Quality and Resource Restoration Projects

The release of hazardous subsésncan impair groundwater quglas well as karst and cave
resources within the SEMO. For example, these resources may be affected by seepage and
percolation of contaminanteom un-reclaimed and abandoned surface and underground mining,
industrial releases of hazardatremicals from storage pits, releases of hazardous substances
due to dumping or accidental spills, as welbtd®er sources. To adebs past and potential

future injury, groundwater qualitgnd karst/cave resource improvement projects may include
many of the types of projecategories, but are not limited to those listed below:

e Treatment of contaminatedagmdwater for beneficial use

e Ecological enhancement ofsggonse activities performed bye EPA or other agency
e Removal and disposal of contaminated sad overburden that contribute to injured
groundwater

Closure of voids that allow contanaition to enter groundwater directly

Propagation and re-stocking of T&E spEssiand other kargwelling species
Protection of recharge areas/establishtrof groundwater protection zones
Implementation of source contrand water conservation projects

Riparian restoratioalong losing streams

19



e Implementation of water treatment structprejects to intercapand treat groundwater
discharge to surface water

e Implementation of permeable pavement atiter projects designed to minimize storm
water runoff to surface water

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

Groundwater quality and karst/cave habitat regton projects such as these would provide
ecological services potentially similar to thosstldue to the release b&zardous substances.
Groundwater protection and emt@ment projects that will innpve groundwater quality for
drinking water and provide habitat for biologicesources are prefed. Groundwater is a
major source of domestic and municipal drinkvagter in the SEMO and is also utilized for
agricultural and industrial purposes. The kanstiture of some of the SEMO aquifers may
result in an increased suscepiiy to contamination from point and non-point sources. As a
result, many opportunities exist to proteceohance recharge to the aquifer(s).

3.4 Alternative C: Compensatory Restoration

Alternative C allows only for the considéicn of Compensatory Restoration. CERCLA
authorizes Trustees to replace or acquire natesalurces and their services equivalent to those
injured by hazardous substance releases, in lieuiofaddition to, diect restoration of the
injured resources themselves. Under this Alternative, primary restovaliot occur. Natural
resource-based restoration pragecould occur in the samesmurce categoriedescribed in
Alternative B; howeverall of the restoration activities walitake place away from the natural
resources injured by the release of hazardous sulesta Instead of primary restoration projects,
compensatory restoration activities will be usedompensate the environment and the public
for the natural resources potentially injured.

Restoration under thislternative would only be consided in areas where the landowner

is willing and the surrounding land uses indéctitat the restorationill remain viable.
Preservation of restored properties wookdobtained through fee title purchase or
environmental covenants. The Trustees prefer conservation easements in perpetuity for
restored natural resources on private lafde length of the conservation easement may

be less than in perpetuity, but the length oktiwill be determined on a site by site basis.

Land acquired can be conveyed to individuatesttribal, or local government agencies,
land trusts, or non-government conservatiagaaizations following specific procedures
and standards for each entity. The federal government may also acquire property if it
meets the restoration criteria and is contaivwéhin existing comprehensive conservation
plan and/or other properscquisition boundaries. While the primary purpose of the
preservation of land is to peatt and preserve high quality natural resources, some or all
of the acquired properties may be made abbal#o the public fonatural resource based
recreational activitiesuch as wildlife viewing, hiking, fishing, hunting or educational
opportunities.
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Similarly to Alternative B, amix of natural resowe restoration, enhancement, and acquisition
projects can be selected tmpide a broad array of naturasource services throughout the
SEMO area. Selecting a mix of compensatosyamtion projects allows for the recovery of a
wider range of resources as wadl more flexibility for cost-effectiveness and feasibility due to
different constraints related the ecology of the area or ability to find willing participants.
Potential benefits of thiggproach to restoration includeeating tracts of continuous high
quality habitat or connecting existing habitats. This appr&aeps the important linkages
between physical, chemical and biologipedperties of the overall ecosystem.

The next five subsections, 3.4.1 through 3.4.5, present a suite of compensatory restoration
choices that could be selectaader this Alternative, though thetlis not exhaustive and could
include numerous others approved by the Trustees.

3.4.1 Upland Resource Restoration, Enhancement and Creation

The difference between Alternative B and this catggdiprojects is the pential location of the
compensatory restoration projects away fromsadgectly impacted by the release in question.
Under this Alternative, uplandstration projects could include:

e Acquisition or protectiothrough conservation easenmgnf high quality glade,
grassland, forest, and savannah environments in the SEMO.

e Propagation and re-stocking of E&game, and non-game species

e Restoration/rehabilitation of degraded glade, grassland, forest, and savannah
environments

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

3.4.2 Wetland, Floodplain, and Riparian CorridRestoration, Reestablishment or
Enhancement Projects

The difference between Alternative B and this catggdiprojects is the pential location of the
compensatory restoration projects away fromsddgectly impacted by the release in question.
Under this Alternative, wetlan@lpodplain, and riparian corridoestoration projects could
include:

e Acquisition or protectiothrough conservation easemenf native wetland, floodplain,
and riparian corridor

e Restoration/rehabilitation of degraded wetland, floodplain, and riparian corridor

e Conversion of non-native wetld, floodplain, and riparian cador into ndive species
composition

e Acquisition or protectiothrough conservation easements or other contractual
mechanisms of high quality seepprings, and swamp environments

e Propagation and re-stocking of E&game, and non-game species

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.
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3.4.3 Surface Water Quality and Aquatesource Improvement Projects

The difference between Alternag@i\B and Alternative C for this category of projects is the
potential location of the compensatory restoragiomjects away from arsalirectly impacted by
the release in question. Undbrs Alternative, stface water and aquatic resource restoration
projects could include:

e Acquisition or protectiorthrough conservation easements or other contractual

mechanisms of native riparian corridorésted floodplain remnants in the SEMO

Restoration/rehabilitation afegraded riparian corridors

Stabilization of eroding stream banks

Natural stream channel design/oration of channelized streams

Propagation and re-stocking of T&game, and non-game aquatic species

Acquisition or protectionhrough conservation easements or other contractual

mechanisms of high quality seepprings, and swamp environments

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

3.4.4 Groundwater Quality and &aurce Improvement Projects

The only difference between Alternatives B and Ctlies category of projects is the potential
location of the compensatory restoration projeegtay from the site ahe release of hazardous
substances or where they come to residearnahdscape. Under thasternative, groundwater
restoration projects could include:

e Acquisition or protection ttough conservation easementhah quality caves, karst

areas, seeps and springs

Acquisition or protection flough conservation easementsa¥e/karst recharge zones

Closure of voids that allow contanaition to enter groundwater directly

Establishment of drinkingvater protection zones

Restoration/rehabilitation of deaded cave/karst recharge zones

Installation of cae closure devices

Propagation and re-stocking of T&game, and non-game aquatic species

Riparian restoratioalong losing streams

Implementation of water treatment structprejects to intercepand treat groundwater

discharge to surface water

e Implementation of permeable pavement atiter projects designed to minimize storm
water runoff and increase recharge

e Other projects that serve teastablish natural characteristics that have been eliminated
would be utilized, as appropriate.

3.4.5 Public Education and Enjoyment Projects

This category of projects is intended to prontbeimprovement in the quality of life for SEMO
communities whose use and enjoyment of natural resources may have been lost or diminished as

22



a result of the release of hagaus substances. Projects canldude educational programs that
promote hiking and bird watchirgpportunities, trash clean-ufsgream teams) and education
about the importance of water quglio life in the project aredhese projects would facilitate
protection and conservation ofist resources resulting in emtad public access to, and thus
appreciation of, natural resources.

3.5 Alternative D: Tiered Project Selection Prgess Evaluating the Feasibility of Primary
Restoration or Compensatory Restoration (Preferred Alternative)

Alternative D examines thfeasibility of primary restoratiost each site and also allows for
consideration of other restation alternatives if a return baseline level o$ervices is not
feasible. CERCLA authorizes Trustees to @aeplor acquire natural resources capable of
providing the baseline level services equivalent to thosgured by hazardous substance
releases. Natural resources may also be retabdiwith actions that increase the ecological
integrity or viability of resources and their se®s. Possible actions and types of restoration to
be considered under Alternative D may includéhlywimary and compensatory restoration.

This Alternative includes all the categoriegotential projects outlined in Alternative B and
Alternative C. Alternative D is different from #rnatives B and C in that it allows the Trustees
to use a combination of primary and compémsarestoration activities and projects to
accomplish restoration goals at or near the gitensequently, Alternative D allows for the
restoration, rehabilitation, remgement, and/or acquisition of equivalent resources within the
SEMO. Like Alternative B, prirary restoration is preferred toa combination of any or all
categories of restoration may be considereddmterminations of the appropriate type will be
site-dependent. In cases where primary (t@)-sestoration is not feasible, compensatory
restoration will allow flexibilityfor adequate compensationtbé public for the resources.

Both primary and compensatory restoratiooj@ets will be evaluatednd selected using a

matrix of factors (“Decision Matri§ including criteria to give ppropriate weight to the factors
used to rank the projects. The Decision Masimcluded in Appendix A.The Decision Matrix
will be used to evaluate all compensatory restoration projects regardless of whether they are
implemented directly by the Trustees. The Trestwill solicit compensatory restoration project
proposals from non-profit organizations, local, estatd federal agencies, and the general public
using the RFP approach. Please see the Appéntiix an exemplar RFP. The exemplar RFP
serves as a model for future RFPs. Additionsitkeregarding the RFP process can be seen in
Section (6) of this document.

Due to the inherent complexity of implementingnpary restoration projectst a site potentially
contaminated with hazardous substances, the Basgt#l retain responsiliy to implement all
appropriate primary restoratigmojects under this Alternative. Further details regarding the
primary restoration process can be seeBection (7) of this document.

The next five subsections, 3.5.1 through 3.5.5, presenite of choices that could be selected
under this Alternativethough the list is by no means exhaustive and could include others as
approved by the Trustees.

3.5.1 Upland Resource Restoration, Enhancement and Creation
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Under this resource category o$teration projects, Alternative 8llows the Trustees to select
potential restoration pre¢ts discussed in both Alternatives B and C that serve to most efficiently
return the site to pre-releasonditions and/or compensé#te public for the loss of upland

natural resource services ififary restoration is not indicad. Alternative D restoration

projects will be evaluated and setled using the guidelines estahésl in Sections (6), (7), and

the Decision Matrix.

3.5.2 Wetland, Floodplain, and Riparian CorridBestoration, Reestablishment or
Enhancement Projects

Under this category of restoratipnojects, Alternative D allows the Trustees to select potential
restoration projects discussedioth Alternatives B and C thatrse to most efficiently return

the site to pre-releas®nditions and/or compensate the pubdr the loss of wetland, floodplain,
and riparian corridor natural resource servic@lernative D restoration projects will be
evaluated and selected using tjuedelines established in Sexts (6), (7), and the Decision
Matrix.

3.5.3 Surface Water Quality and Aquatic Resource Improvement Projects

Under this category of restoratipnojects, Alternative D allows the Trustees to select potential
restoration projects discussedioth Alternatives B and C thatrse to most efficiently return

the site to pre-releas®nditions and/or compensate the pubdicthe loss of surface water and
aguatic resource services. Alternative D restoration projects will be evaluated and selected using
the established in Sections (6§), and the Decision Matrix.

3.5.4 Groundwater Quality and Resource Improvement Projects

Under this category of restoratipnojects, Alternative D allows the Trustees to select potential
restoration projects discussedioth Alternatives B and C thatrse to most efficiently return

the site to pre-releasconditions and/or compensate plublic for the loss of groundwater
resources. Alternative D restoration projeciis ve evaluated and selected using the established
in Sections (6), (7), and the Decision Matrix.

3.5.5 Public Education and Enjoyment Projects

Under this category of restoratipnojects, Alternative D allows the Trustees to select potential
restoration projects discussed in Alternative & gerve to educate and/or compensate the public
for the loss of any natural resources or natsburce. Alternative D restoration projects will

be evaluated and selected uding guidelines established in 8ens (6), (7), and the Decision
Matrix. As with all selected restoration projggbublic education and enjoyment projects must
be directly related to the resources that weseor injured by the release of hazardous
substances.
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Table 2. Comparison of Alternatives A, B, C, and D

Actions Alternative A Alternative B Alternative C Alternative D
(No Action) Primary Compensatory Restoratign Primary Restoration and
Restoration Projects Compensatory Restoration
Projects Projects (Preferred)

No, compensatory
Restore injured upland resources No Yes restoration allowed at off- Yes
site locations, acquisition

of equivalent resources

possible.
Preserve existing gh-quality upland No No Yes Yes
resources

No, compensatory

Restore injured wetland, floodplain, No Yes restoration allowed at off- Yes
and riparian corridor and associated site locations, acquisition
resources of equivalent resources

possible.
Preserve existing high-quality No No Yes Yes

wetland, floodplain, and riparian
corridor resources

No, compensatory

Restore injured surface water systems No Yes restoration allowed at off- Yes
and aquatic resources site locations, acquisition
of equivalent resources
possible.
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Table 2 Continued

Actions Alternative A Alternative B Alternative C Alternative D
(No Action) Primary Compensatory Restoratign  Primary Restoration and
Restoration Projects Compensatory Restoration
Projects Projects (Preferred)
Preserve existing gh-quality surface No No Yes Yes

water systems and aquatic resources

No, compensatory

Restore injured groundwater, cave, No Yes restoration allowed at off- Yes
and karst systems site locations, acquisition
of equivalent resources
possible.
Preserve existing high-quality No No Yes Yes

groundwater, cave, and karst systems

Improve outdoor recreational No Yes Yes Yes
opportunities/enhance public
awareness
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SECTION 4 - AFFECTED RESOURCES

The purpose of this section is to briefly d@se the physical, biologal, and socioeconomic
resources that are potentially affected byithglementation of the SEMORRP and the selected
Alternative discussed in Sections (3) and (8)ore detailed descriptions of the affected
resources are provided in Appendix D.

The SEMO are part of a diisctive biogeographic region teed the Ozark Highlands that
includes most of southern Missouri, mucmofthern Arkansas and small parts of neighboring
states. For purposes of the SEMORRIR,SEMO are defined by the following seven
watersheds: the Big River, the Black River, Bairbeuse River, the CumeRiver (includes the
Jacks Fork River), the Eleven Point River, iiheramec River, and the upper portion of the St.
Francis River (Figure 1). Differences imtorm, lithology, soils, and vegetation produce a
grouping of sixteen ecologicalissections collectively known #ise Ozarks as defined by Nigh
and Schroeder’s 2002 Atlas of Missouri Ecoregions. Seven of these 16 Ozark ecological
subsections are also withintime SEMO (Figure 2). The foling ecological subsections are
located in the SEMO: Central Plateau (CP)r&meec River Hills (MRH), St. Francois Knobs
and Basins (SKB), Current River Hills (CRHBlack River Ozark Border (BRO), and Inner
Ozark Border (I0B).

4.1 Physical Resources
4.1.1 Geology

The SEMO is part of the Ozark Highlands, a ktwctural dome of horizontally bedded strata
which have been subjected to ongoing erosiomwer 250 million years into a heavily dissected
plateau (Nigh and Schroder, 2002This incredibly long p#od of uninterrupted erosion,
combined with the central location of the SEM{North America has created a region of
unique ecosystems.

Overall, the SEMO contains a diverse représgon of various geologiformations ranging in
age from Pennsylvanian to Precambrian whidtuitles the Cambrian age cherty dolomites and
sandstones, Ordovician cherty dolomites adRlecambrian igneous rock. The dolomites are
soluble and create impressivedbkarst, including some very large springs, extensive caverns
and numerous dry valleys (Nigh and Schroder, 2002).

4.1.2 Surface Water

The streams of the SEMO are an outstandingraednationally recognized natural resource.
Streams in the SEMO are typically clear witledtgravel and cobble, and limestone or dolomite
boulders and bedrock. Streams in the SEM@egaly occupy narrow, entrenched valleys and
often lose water to underground karst featursscordingly, other streasreceive water from
springs and seeps (Nigh and Schro@802). Substantial portions wfany of the rivers in the
SEMO are protected within statedafederal parks and forests.

4.1.3 Groundwater

Groundwater in the SEMO is comged of two primary aquifershe Ozark aquifer and the St.
Francois aquifer. The Ozark aquifer is thest economically and ecologically significant
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aquifer of the area. Conversely, only a minottiparof the St. Francois aquifer is found at the
surface near the northeast bounydand subtending the Ozark aquifer elsewhere.

The Ozark aquifer is the primary water souimethe Ozark Plateau Physiographic Province
(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depth in south-centesouri, and providing more than 1,000 gallons
per minute (Miller and Appel, 1997). Water fralre Ozark aquifer is used for municipal,
industrial, and domestic supmiéMiller and Appel, 1997).

The St. Francois aquifer subtends the Ozarkfagand is 300-400 fedhick in south-central
Missouri. Water is withdrawn from the aquifermqmipally in the St. Francois Mountains, where
the aquifer crops out or is close to the surfdéler and Appel, 1997). The aquifer is at the
surface at that location dueuplift and subsequent erosioWhere water is withdrawn, it is
considered “suitable for most uses,” and tyascal yields of 60 to 150 gallons per minute
(Miller and Vandyke, 1997).

4.2 Biological Resources
4.2.1 Terrestrial and Aquatic Habitats

Before settlement, the Ozarks were matirtypbered with oak and oak-pine forests and
woodlands (Nigh and Schroeder, 2002). Opak and pine woodlandgith bluestem grass
occupied higher, gentler ground and steep expsieges (Nigh and Schroeder, 2002). Closed
forest of oak, shortleaf pine, and mixed deciduspecies were best developed on the roughest,
most dissected lands (Nigh and Schroeder, 20@2des, fens, and sinkhole ponds added to the
diversity (Nigh and Schroede2002). Bottoms were mainly fated with mixed hardwood and
riverfront sycamore-cottonwood typéNigh and Schroeder, 2002).

At present, the SEMO are still mainly timbdyexcept for cleared bottomlands and some ridges
(Nigh and Schroeder, 2002). The forests anddlands have been altered by past management
practices and have become muebre dense, shortleaf pineéss abundant, and much of the
forest is dominated by oak of nearly even age (Nigh and Schroeder, 2002). Remnants of the
lowland forest that once coverdte region occur in small, managed tracts and in most locations
without levees to protect thenofn flooding (Nigh and Schroeder, 2002).

Rare natural communities in this region include dolomite cliff communities, caves, springs, fens,
and sinkhole ponds (Nigh and Schroeder, 200®)st glade/woodland complexes have been
overgrown with cedar, except in the St. Fr@is Mountains, where numerous high quality

igneous glades #texist (Nigh andSchroeder, 2002).

4.2.2 Conservation Opportunity Areas

Conservation Opportunity Areas (COAS) represeaas with unique species and habitats that
are prioritized for conservation. The MissoDepartment of Conservation (MDC) has
identified numerous COAs in the SEMOcinding the LaBarque €ek Watershed, Middle
Meramec, St. Francois Knobs, Current RiMdls, and Eleven Point River Hills areas
(Conservation Commission of B8ouri, 2009) (Figure 4).
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4.2.3 Federally- and State-listed Species

The SEMO is home to more rare and endanggpedies than any othexgion in Missouri (Nigh
and Schroeder, 2002). Thirty-four species m3tMO are state orderally-listed, or are
candidates for listing, including 19eges with federal status a8l species with state status
(Table 3). The list of species providedTiable 3 was compiled from county-specific
information available online from the MDC Heritage Program (MDC, 2012a) and the FWS
(USFWS, 2012a); this list isurrent for the year 2013.

4.2.4 Missouri Species of Concern

In addition to the “listed” species, the MissoDepartment of Conservation maintains a database
of rare plants and animals — the “MissdBipecies of Concern” (MDC, 2012b). Plants and
animals are given a numeric rank (S1 throught#sed upon number of occurrences within
Missouri. The number of species of concerthin the numeric rank of S1 through S2 that
occupy the SEMO totals 337 species (Appendix E) (MDC, 2012b).

4.2.5 Extirpated Species

Extirpated species are specieattpreviously existed in Missiri, but are no longer found in
Missouri (MDC, 2011c). The extirpation of a spscis of concern because all species have a
unique role or “niche” that they fulfill in aacosystem. Some extirpated species are being
reintroduced into Missouri. Examples of readuction plans currentlynderway in Missouri
include plans for the American kyimg beetle, bison, and elk.

4.2.6 Migratory Bird Species

The SEMO is located within the Mississippi Flgyy one of the major mration routes in the
United States. More than 350 species of atmy birds utilize the SEMO as a migratory
pathway, according to the MDC'’s Fish awaldlife Information System (MDC, 2009b).
Additionally, the SEMO are host to more thllb nesting species of migratory birds, and
significant portions of the populations of Whip-poor-WilGaprimulgus vociferoys Kentucky
Warblers, Qporornis formosus and Summer TanagemRifanga rubrg (Poole and Gills, 1998).

4.3 Socioeconomic Resources

4.3.1 Recreational Resources

Fish and wildlife in the SEMO provide huntiagd fishing opportunities fgeople living in or
near the region, and result in significant annual revenue for theRasting and hunting
expenditures in Missouri totaled nearly $2itidn in 2006, according to the most recent

National Survey of Fishing, Hunting, and Wildlife-Associated RecrefdtiSFWS et al., 2006).

The SEMO contains over 1.2 million acres of jputands (Figure 3) (Nigh and Schroeder,
2002). The public lands in the SEMO provigereational opportuties such as hunting,
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fishing, swimming, boating, bird watching, campiagd hiking (Nigh and Schroeder, 2002). A
listing of the public lands in thEEMO is provided in Appendix F.

4.3.2 Demographics, Economics and Land Use
Demographics

Early occupants of the SEMO include the Gsagd western migrating groups, such as the
Shawnee, Delaware, and Cherokee Indians (BighSchroeder, 2002). Most early settlement
was by Creoles of French Canadian ancesinyericans from Kentucky, Tennessee, and other
parts of Appalachia, and Caribbean African ekvMining attracted immigrants from Europe
(Nigh and Schroeder, 2002).

The best agricultural lands were taken wefbbe the Civil War, but growth in the mining
industries after the war keftte population growing into theventieth century (Nigh and
Schroeder, 2002). Rural populations haveidedlexcept in the reeation industry along the
major streams (Nigh and Schroeder, 2002).

Economics and Land Use

Surface lead mining began around 1720 and disturbed many acres of land and repeated timber
cutting for fuel caused many tracts to becomeuded of timber by the dgmineteenth century

(Nigh and Schroeder, 2002). The early settlers also mined tigeidnao (potassium nitrate) in

caves to make gunpowder (Nigh and Schroe2l#d?). Early agriculture involved open range
grazing of cattle and hogs in the hills and Bmpatches of croplands in the bottoms (Nigh and
Schroeder, 2002). The timber industry id gtiedominant in the aa (Nigh and Schroeder,

2002). Deep subterranean lead mining begartigtadter the Civil War and continues today in

the Viburnum Trend Lead Mining Distti (Nigh and Schroeder, 2002).

Today, agriculture is predominantly basedoastured cattle artthy cropping (Nigh and
Schroeder, 2002). Lead, and other metals mioomginue as major activities, and recreation and
tourism have grown around streams, caves, andgsp(Nigh and Schroeder, 2002). Timber is
still cut for pallets, basl staves, flooring and charcoal (Rignd Schroeder, 2002). At the time
of publication, the areas &dstest growth are in commercaid services sectors along the 1-44
corridor and the Potosi, Bonne Terre, anthitagton areas (Nigh and Schroeder, 2002).
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Table 3. Threatened, Endangered, and Candidate $pies in the Southeast Missouri Ozarks

Common Name

Scientific Name

State Status

Federal Status

Birds

American bittern
Northern harrier
Peregrine falcon

Swainson’s warbler

Bachman’s sparrow

Mammals

Gray bat
Indiana bat

Plains spotted skunk

Mollusks
Spectaclecase

Elephant-ear

Curtis' pearlymussel

Snuffbox
Ebonyshell

Pink mucket
Scaleshell
Sheepnose
Rabbitsfoot
Winged mapleleaf

Fish

Lake sturgeon
Crystal darter
Swamp darter

Goldstripe darter

Botaurus lentiginosus
Circus cyaneus

Falco peregrinus
Limnothlypis swainsonii

Peucaea aestivalis

Myotis grisescens

Myotis sodalis

Spilogale putorius interrupta

Cumberlandia monodonata

Elliptio crassidens
Epioblasma florentina

curtisii

Epioblasma triquetra
Fusconaia ebena
Lampsilis abrupta
Leptodea leptodon
Plethobasus cyphyus
Quadrula c. cylindrica
Quadrula fragosa

Acipenser fulvenscens
Crystallaria asprella
Etheostoma fusiforme

Etheostoma parvipinne

Endangered
Endangered
Endangered
Endangered

Endangered

Endangered
Endangered
Endangered

Endangered
Endangered

Endangered
Endangered
Endangered
Endangered
Endangered

Endangered

Endangered
Endangered
Endangered

Endangered

Endangered
Endangered

Endangered

Endangered

Endangered

Endangered
Endangered
Endangered
Candidate
Endangered
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Table 3 Continued

Common Name Scientific Name State Federal
Status Status
Sabine shiner Notropis sabine Endangered
Mountain madtom Noturus eleutherus Endangered
Longnose darter Percina nasuta Endangered
Pallid sturgeon Scaphirhynchus albus Endangered Endangered
Insects
Hine’'s emerald Somatochlora hineana Endangered Endangered
dragonfly
Amphibians
Eastern hellbender Cryptobranc_;hus L Endangered
alleganiensis alleganiensis
Ozark hellbender Cryptopranghu§ : Endangered Endangered
alleganiensis bishopi
Plants
Mead’'s milkweed Asclepias meadii Endangered Threatened
Decurrent false aster Boltonia decurrens Endangered Threatened
Virginia sneezeweed Helenium virginicum Endangered Threatened
Pondberry Lindera melissifolia Endangered Endangered
Egstern prairie Platanthera leucophaea Endangered Threatened
fringed orchid
Running buffalo Trifolium stoloniferum Endangered Endangered

clover
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FIGURE 3.SELECT PROTECTED LANDS IN THE SOUTHEAST MISSOURI OZARKS
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FIGURE 4. CONSERVATION OPPORTUNITY AREAS IN THE SOUTHEAST MISSOURI OZARKS

=]

.

Gasconade |

Pulaski

Stoddard b ]

|

\ex 3

= Eleven'Point

Howell

\’ Jr

} New Madrid

D Oregon =

Arkansas \1\
&

LEGEND
3
Southeast Missouri Ozarks Boundary
; i MISSOURI
Watershed Boundaries DEPARTMENT
OF NATURAL
[ Terrestrial Conservation Opportunity Areas RESOURCES )
Although data sets used to create this map have been compiled by the
: : i Missouri Department of Natural . no , eXp d
|:| Aquatic Conservation Opportunity Areas or implied, is made by the department as to the accuracy of the

. . . data and related materials. The act of distribution shall not constitute
|:| Missouri County Boundaries any such v, and no ibility is d by the

in the use of these data or related materials.

34



SECTION 5- ENVIRONMENTAL CONSEQUENCES

The purpose of this section is to evaluate exulain the potential environmental impacts of the
selection of a particulaklternative. The fourlternatives reviewed in this document are
discussed here to reveal their differences amldeide insight into the $ection of the Trustees’
Preferred Alternative.

51 Alternative A: No Action
5.1.1 Habitat Impacts

Under this Alternative, no natal resources would be restdr enhanced, or acquired beyond

what is currently being done within mandateasljcies and budgets. The public would not be
compensated for injuries to natural resources from the release of hazardous substances into the
environment because no restoration lshke the injuries would occur.

5.1.2 Biological Impacts

Natural resources harmed by tieé¢ease of hazardous substanoés the environment would not
be restored, rehabilitated, replaced or tipgivealent acquired. Localopulations of fish and
wildlife species, including ngratory birds, throughout the SEMO that rely on streams and
associated upland, wetland, floodplain, and rggadorridor, surface water, and ground water
habitats would not increase sufficiently to campate for past losses. Ongoing residual injury
would occur.

5.1.3 Listed, Proposed, and Candidate Species

Negative impacts to listed species wontd be reduced underishalternative.

5.1.4 Cultural Resources

No cultural resources would be atid from their current condition.

5.1.5 Environmental Justice

Executive Order 1289&ederal Actions to Address Enmnmental Justice in Minority
Populations and Low-Income Populatiai®® Federal Register 7629 (1994)), directs federal
agencies to incorporate environmental justicthéir decision making poess. Federal agencies
are directed to identify and address as appate, any disproportionately high and adverse
environmental effects of their programs, piggcand activities on minority or low-income
populations.

Under the No Action Alternative (A), wilde viewing and environmental education

opportunities would not improve through enhancenpenjects. Thus, the local environment
would remain impacted while natl recovery occurs. While affént individuals can afford to
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travel and pay for non-impacted outdoor experielhoested elsewhere, low-income individuals
are less capable of doing so.

5.1.6 Socioeconomic Impacts

This alternative would not relsun any positive direct or indect impacts on the local economy.
This alternative would not result in additiomahds that could provide increased recreational
opportunities and related economic development in the area.

5.1.7 Cumulative Impacts

If this alternative were implemented, the cumulative impacts would be adverse to the
environment. Injuries to the environment likehpuld persist for some time into the future and
would not be compensated for. The exclag®liance on existing pragms, regulations and
policies do not necessarily provide for long-tewatoration and preservation of high quality
upland, wetland, floodplain, and riparian cdai, aquatic, and groundwater resources or
additional services to compsate for injuries suffered.

5.2 Elements Common to Alternatives B, C, and/or D
5.2.1 Habitat Impacts

Restoring, enhancing, or protey upland, wetland, floodplain, amgbarian corridor, aquatic,

and groundwater resources negatively impacted by hazardous substances improves the ecological
functions of the SEMO that aessential for many species. dddition, resource restoration and
preservation may also improve public use andyngnt of these resources. Benefits of upland,
wetland, floodplain, and ripariazorridor, aguatic, and groundveatresource improvements or
enhancement would include improved water gyatéstored habitat for fish and wildlife

species, and increased ecoloymaductivity. Improving the qudl of vegetation and habitat

for fish and wildlife would provide similar ecajecal functions as thespotentially injured by

hazardous substances.

Under Alternatives B, C, and D there would be minimal short-term impacts to habitat due to the
manipulation of soil and sediments to cdete upland, wetland, floodplain, and riparian
corridor, and aquatic bétat restoration or enhancement projects.

5.2.2 Biological Impacts

Alternatives B, C, and D would benefitxade suite of species found in the SEMO.
Improvements to the habitats ofesjes are expected to resulcommensurate increases in the
abundance and diversity of spedieat utilize the newly restored,eated, or protected habitats.
There would be minimal negative impacts tolbgical resources frofmuman disturbance in
relation to use of preserved asesnd natural resource-based lgubse projects.The public use
projects would also protechd potentially minimize human digbance to fish and wildlife by
controlling human impactsn those resources.
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5.2.3 Listed, Proposed, and Candidate Species

State- and federally-listed or endangered spewiedd receive further aioh the recovery of the
species if Alternative B, C, or D were impleneth Protective measures would be taken during
implementation of any projects to prevent anyaetgo these sensitive species. Adherence to
the restrictions proscribed in the protectiveasures will provide for no adverse effects on the
listed species. For federally-listed species, sthason under the Endangered Species Act will
be conducted as described3action 9.4 of this report.

5.23.1 Birds

The State endangered Swainson’s warbler am&thte endangered Bachman’s sparrow may use
uplands restored or acquired under Alternative B, C, or D.

5.2.3.2 Mammals

The gray bat and Indiana bat may benefit fcaves and karst systems restored, protected, or
acquired under alternatives B, C, or D. Btate endangered plains spotted skunk may benefit
from the preservation of small glades andkyogutcroppings, and algbe maintenance and
development of edges and brush piles restainder Alternatives B, C, and D.

5.2.3.3 Aquatic organisms

State and federally-listed mussglecies like the Pink mucketgtiRabbitsfoot, the Snuffbox, the
Spectaclecase, and other mussetas require clean waterwagsd specific fish host species
for their young. Mussel abundamand diversity may retuor increase in surrounding
waterways as aquatic stream habitat isorest, water quality is improved, and (as needed)
mussels and their host species are propagattdeantroduced in the $EO waterways. The
Ozark hellbender may also benefit from restoratr acquisition projects under Alternative B,
C, or D.

State- and federally-listed figpecies like the crystal darterxdathe Niangua darter may benefit
from aquatic habitat storation or acquisition projects Aiternative B, C, or D.

5.2.34 Insects

The state- and federally-listedine’s emerald dragonfly may benefit from wetland, floodplain,
and riparian corridor restoratt and acquisition projects und&lternative B, C, or D.

5.2.3.5 Plants
State- and federally-listed plant species tike running buffalo cloveNirginia sneezeweed,
eastern prairie fringed orchid, and Mead’s milkweed may benefit from upland restoration and

acquisition projectsinder Alternative B, C, or D.

5.2.4 Cultural Resources
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Projects covered under this EA such as phantiparian buffers, stabilizing stream banks,
acquiring tracts of native foresestoring abandoned minentis, and development for public
uses on acquired lands have theeptiaal to affect properties meeting the criteria for the National
Register of Historic Placesd other cultural resources. Siiecareas for upland and wetland,
floodplain, and riparian corridoestoration and land acquisitiblave not been determined.
When project areas are determined during gnapn of a RFP, and prior to making final
decisions about these projects ffield Supervisor at the Coflbia, Missouri Ecological Field
Office of the Fish and Wildlife Service, will imgtte consultation with the Missouri State Historic
Preservation Officer (SHPO) and, with the sissice of the FWS Regional HPO, will complete
the Section 106 process. 36 C.F.R. Part 80thelproject occurs on the Mark Twain National
Forest, then the Forest Supervisor will irgighe consultation and the Mark Twain National
Forest Heritage Staff will oversee the Section 106 compliance.

5.2.5 Environmental Justice

Upland, wetland, floodplain, and riparian corridayuatic, and cave/karptreservation would
involve transactions with willing landownergny impact to the local population, such as
displacing fishermen from a particular sectiorsweéam, would be tempamy and localized, with
the goal of improved resources in the future. Whiile primary purpose of the restoration of this
land is to restore natural resowscportions of acquired propexsi may be used by the public for
natural resource baseecreational/educational tgties such as wildlife viewing. Aquatic
habitat improvement would also enhance @ational opportunities iand around the SEMO.

5.2.6 Socioeconomic Impacts

Protection of forests, wetlandpfidplain, and riparian corridoriparian buffers, and caves
would provide wildlife viewing, fishing and hung, and help create positive economic impacts
on the local economy. Aquatic habitat improveiseor enhancements would provide more
opportunities for public enjoyment of naturalgasces. Acquisition procedures of land or
purchase of conservation easements would invioresactions with Wling land owners who
would be paid fair market value.

5.2.7 Elements Common to All Impacts

Ongoing sources of contaminant release tetwsystem, such as pollution associated with
development would continue to affect BEMO where restoration projects would be
implemented under Alternatives B, C, and These additional sources of impact may also
inhibit the ability of the natutaesources to fully recover anay negatively impact restoration
projects undertaken by the Trustees.

5.3  Alternative B: Primary Restoration of Injured Natural Resources

5.3.1 Cumulative Impacts
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Alternative B would limit the Trustees solelygamary restoration of natural resources at the
site of the release of hazardous substances emrwthose substances cotade located in the
environment. No compensatory restorafwojects would occur undéhmis alternative.

Selection of Alternative B wouldompel the Trustees to spend restoration funds only at the site
of release, without regard to other mitigating éastsuch as the local environment, prospects for
restoration success, and long-teyroject viability due to external pressures. As a result, the
Trustees may be compelled to spend large summoaty to directly reste resources that have
limited value due to thsurrounding environmené(g.restored woodland surrounded by urban
development).

Cumulative impacts from the primary restoratimplemented under Alternative B would still
positively affect the region as a whole. Primarstoeation is the Trustees’ stated preference for
all potentially injured natural resources. Howeg\tke cumulative effect of primary restoration
projects from Alternative B isxpected to be less than cumulative benefits of the comprehensive
restoration options offered by Alternative D. Diaehe limitation of the ability of the Trustees
to only consider primary restorati, Alternative B is less desiralitean Alternative D. To begin
restoring the resources of the SEMO thatehlaeen injured by the release of hazardous
substances and achieving maximbenefit from restoration pregts implemented, the Trustees
need to have the flexibility to request and iexpent projects that besuit the needs, local
conditions, and local communities affected byithered natural resources while still meeting
our legal requirements.

5.4  Alternative C: Compensatory Restoration
5.4.1 Cumulative Impacts

Alternative C would limit the Trustees solelydompensatory restoration projects. No primary
restoration of injured natural resourcesheir baseline conditiowould occur under this
Alternative. Selection of Alimative C would compel the Tress to spend restoration funds
solely off-site from the injured natural resowsceConsequently, the Ustees would be without
the ability to directly restore injured naturasources, even iritgations where primary
restoration is feasible, cost-effectiwd desired by the local community.

Under Alternative C ongoing adverse effects fr@sidual injury to natal resources would not
be diminished, as primary restoration would aotur and the source wijury would not be
eliminated.

Nonetheless, cumulative impacts from tdoenpensatory restoration implemented under
Alternative C will still pasitively affect the SEMO. Alteative C will provide for opportunities
to add to and connect the currently protectssburces over a larger geographic area than
Alternative B. Consequently, #rnative C may also establisiidar tracts of contiguous high
guality habitat that would benefit mangtiiand wildlife species in the area.

However, the overall effect of restoration projaatsier Alternative C isxpected to be less than
the cumulative benefits of the comprehensiveorasion alternatives offered by Alternative D.
Due to these limiting factors, Alternative C is$edesirable than Alternative D. To achieve
maximum benefit from those restoration projestplemented, the Trustees need to have the
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flexibility to request and implement projectatibest suit the environmental needs, local
conditions, and local communities affected byithered natural resources while still meeting
our legal requirements.

5.5  Alternative D: Tiered Project SelectionProcess Evaluating the Feasibility of
Primary Restoration or CompensatoryRestoration. (Preferred Alternative)

5.5.1 Cumulative Impacts

As the synthesis of restoration projects présgim both Alternatives B and C, Alternative D
would contribute most to the efforts of the Trest¢o restore naturalseurces in the SEMO.
With the ability to selectively dede between primary restoratiasff-site restoration/resource
enhancement, or acquisition aflevalent resources, the Trusteas plan for and seek projects
that will best restore natural resources to theirlbaskvel of services aacquire the equivalent
of such resource services. Aseault, large tracts of injured tumal resources can be considered
for restoration, and where on-sistoration is impracticable, tass appropriate, suitable off-
site restoration projects can bensidered and implemented. elfrustees would use the project
selection criteria as outlined 8ections (6) and (7) of this daoent to judiciously select the
most appropriate remtation projects.

The inclusion of more diverse@ects under Alternative D allowsr greater input and impact

by local communities, organizations, and agencscordingly, Alternative D provides for
increased cooperation between the Trustaddlae abovementioned entities towards the
completion of conservation, natural resource eobaent, and restoration goals. Because of the
ability to consider a greater diversity of proje@#iernative D may result in the establishment of
larger tracts of continuous high dityahabitat that would benef@pecies in the SEMO area than
possible under either Alternatives B or C.

Cumulative impacts from the primary restitva and compensatory restoration projects
implemented under Alternative Dowld result in the greatest pagé impact for the SEMO as a

whole. The overall effect of restoratioropgcts under AlternativB® is expected to be
significantly greater than cumulative benefitteeced by Alternative B or Alternative C.

5.6 Summary of Environmental Effecs for Each Alternative (Table 4)
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Table 4. Comparison of the Effects of Alternative A, B, C, & D,

Attributes Alternative A Alternative B Alternative C Alternative D
(No Action) Primary Restoration Compensatory Restoration Primary Restoration, and

Compensatory Restoration

Uplands Continued net loss of Increase of upland Uplands away from the site are | Injured uplands are directly restored whe
resources resources associated restored and/or ptected, additional appropriate; uplandsre preserved,

with the restoration of protection from degradation or enhanced, or protected when primary

injured sites development. On-site injured restoration is not indicated

resources remain unaddressed

Wetland, Expected continued net| Increase of wetland, Wetland, floodplain, and riparian Injured wetland, floodplain, and riparian

floodplain, and
riparian corridor

loss of resources

floodplain, and riparian|
corridor resources
associated with the
restoration of injured
sites

corridoraway from the site are
restored and/or ptected, additional
protection from degradation or
development. On-site injured
resources remain unaddressed

corridor are directly restored where
appropriate; wetland, floodplain, and
riparian corridor are preserved, enhanced
protected when primary restoration is ng
indicated

, or

—

Aquatic resources

Continued degradatia
and loss of resources

Increase of aquatic
resources associated
with the restoration of
injured sites

N

Aquatic resources away from the s
are restored and/or protected,
additional protection from
degradation or development. On-s
injured resources remain unaddres

te Injured aquatic resources are directly
restored where appropriate; aquatic

resources are preserved, enhanced, o

te protected when primary restoration is ng

ed indicated

—

Surface waters

Remain degraded due]

land use issues and

historic pollution in
sediments

to Increase of surface
water quality
associated with the
restoration of injured
sites

Surface water quality away from th
site is restored and/or protected,
additional protection from
degradation or development. On-s
injured resources remain unaddres

E Injured surface waters are directly restor
where appropriate; surface waters are
preserved, enhanced, or protected whe

te  primary restoration is not indicated

sed

19%
o

Ground water, cavé Continued degradation

and karst resource

5

and loss of resources

Increase of ground
water quality
associated with the
restoration of injured
sites

Groundwater resources away fron
the site are restored and/or protect
additional protection from
degradation or development. On-s
injured resources remain unaddres

h Injured ground water/cave/karst resourc
bd, are directly restored where appropriate

ground water/cave/karst resources arg
te preserved, enhanced, or protected whe
bed  primary restoration is not indicated

>

Biological
resources

Continued injury

Increase in abundang
with restoration of
injured sites

e Increase in abundance in location
other than the site of injury.

5 Biological resources increase in abundar
at the site of injury where primary
restoration is implemented and at off-sit
locations when compensatory restoration

indicated

ce

1%

S

Listed threatened
or endangered
species

Negative impacts would
continue

Potential recovery of
species in the area of]
primary restoration

Protection of species through
acquisition of existing resources.
On-site injured resources remain

Potential recovery of listed species at th
site of primary and compensatory
restoration. Protection of species througd

[

unaddressed.

acquisition of existing resources
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Table 4 Continued

Attributes

Alternative A
(No Action)

Alternative B
Primary Restoration

Alternative C
Compensatory Restoration

Alternative D
Primary Restoration and
Compensatory Restoration

Cultural resources

No change in curren
condition.

Adverse impacts are
possible

Adverse impacts are possible

Adverse impacts are possible

Environmental
justice issues

Degraded resources
impacting communities
are not restored.

Degraded resources
impacting communitieq
are directly restored

Degraded resources impacting
communities are not restored.

directly benefit from restoration

Persons distant from the site morg¢

are restored or the plibis compensated fg
their loss with appropriate off-site
restoration projects

3

Degraded resources impacting communitjes

=

Socioeconomic
issues

Local economy would

remain the same due tg

continued injury without
restoration.

Local economy could
potentially increase du
to funds spent on
primary restoration

Increase likelihood of restoration
b benefiting regional economy due t
greater geographic region

Local economy likely to benefit from the
D restoration of injured sites, funds expend
on restoration, anednhanced wildlife,

fishing, hiking, viewing, etc. opportunitied.

Recreational use,
environmental
education and

resource enjoymern

No enhancement or
increase in recreational
opportunities or

t environmental education|.

Potential enhancemen
of wildlife viewing and
fishing opportunities af

the site only.

t Allows for enhancement of wildlife
viewing and fishing opportunities a
well as enhancement of

areas similar to the injured resourcs

understanding of the ecosystem in

Allows for enhancement of wildlife/bird
5 viewing and fishing opportunities as well

enhancement of understanding of the
ecosystem both at the site and at off-sit|
bS. areas designed to mpensate the public.

[1%)

Cumulative
impacts

Potential decrease in
abundance of biological
resources, continued los|

of upland and wetland,

floodplain, and riparian
corridor resources,

continued degradation o

S greater diversity in the

groundwater.

Increased abundance
biological resources an

aguatic and terrestrial
biotic communities;
some ecosystem
functions restored.

bf Increased abundance of terrestrig
d and aquatic communities only at

locations other than the site of
release. Natural resources at the
of injury remain injured.

I Increased abundance of biological resour
and greater diversity of aquatic and
terrestrial biotic communities; ecosysten

communities have more opportunities f
increased natural resources and enjoym

ite functions are able to be restored. Loc%
r
nt

CES

N
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SECTION 6 —COMPENSATORY RESTORATION REQUEST FOR PROPOSAL PROCESS
6.1 Compensatory Restoration

Compensatory restoration is one of two optifmrgestoration which the Trustees may exercise
to compensate the public for loss of natural resesiand the services they provide. As discussed
in Section 1 of this restoration plan the ternoi@pensatory Restoration” will be used to refer to
the following restorations types:

e Acquisition of Equivalent Resources orgrecement: the substitution of an injured
resource with one that provides the samsutastantially similar services. 43 C.F.R. 88
14(a) and (ii). An example of AER is the phase of a property containing high-quality
natural resources that is threatemétth development odestruction; and

e Compensatory Restoration: any action takeaffset the interim losses of natural
resources from the date of the event uetiovery (USBLM, 2008). An example of
compensatory restoration is the removalioflesirable eastern red cedar trees from a
glade habitat to compensate for injuries to substantially similar natural resources that
occurred elsewhere.

Compensatory restoration is tiguished from primary restorati (discussed in Section (7)) in
that it enhances resources onvgees different from those jured, with the difference being
either the type of services restoredha location where services are restored.

By law, the Trustees are responsible to the publicse recovered restoration funds solely for
the restoration of natural resources injubgdhe release of hazardosigbstances, and/or
pollutants. The Trustees must ensure tharetlis a connection between the injury and the
restoration project implemented. The Trestare accountable to the public for how the
restoration funds are expended and must comvjity requirements under NEPA and CERCLA.
There is no intent by the Trustees to deledhese responsibilitigs other parties or
organizations.

6.2 The Request for Proposal Process

Compensatory Restoration projects will baleated and selected through a Request for
Proposal or RFP process. In order to maximieeettological benefit of the recoveries, it is the
intent of the Trustees to utilize this RFP pg#o assist in the identification of compensatory
restoration projects for implementation. Issuamicen RFP by the Trusteesll be triggered by
a number of factors, including batt limited to the availability ofestoration funds, staff time
and availability, input from stakeholders, gehedule of CERCLA response actions at a
particular site, and the nature of the resourpeyn Issuance of an RFP will be announced by
multiple media sources and a public meetingrrike targeted geographical priority area
discussed in the RFP. The Trustees will weith stakeholders and amongst themselves to
identify projects which meet thestoration criteria and goalsrtained within this SEMORRP.
The Trustee Council will evaluate and make fimal recommendatioran the selection of
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projects. Each individual restoraii project that is selected umdkis regional restoration plan
will undergo further NEPA (among other statytand regulatory) analysis, including an
opportunity for public comment, prior to its lementation. The exemplar RFP contained in
Appendix G serves as a model for future RFRPsontains the restotian project RFP format
and guidance for proposal submission.

Potential stakeholders includayt are not limited to, privatendowners, municipalities, county
and local governments, statedafederal agencies, private gmablic entities, and private and
public nonprofit organizadins interested in implementing restoration projects to restore injured
natural resources artldeir services. Restorati project proposals pregal by local agencies or
groups are more likely to be supported by the camty overall because they will better reflect
local interests and priorities. Overalledfiveness of the SEMORRP will increase through
leveraging public and private contributions (dod and services) and coordination with other
area enhancement projects. Note that the Tesstan submit projects through the RFP process.
These project submittals will be evaluated olyety using the same criteria as non-trustee
submittals. If the RFP procedses not result in any proposalatiadequately meet the goals
laid out in the RFP, the Trustees reserveritie to re-issue the RP at a later date.

Restoration projects should not duplicate or stitie for traditional funding sources or program
responsibilities; they should be in addition taséirg responsibilities. Basic principles such as
fish and wildlife biology, landscape ecology, botamgtland, floodplain, and riparian corridor
ecology, and hydrology are important conceptstiiize in the development of quality
restoration projects that restdreth habitat structure and furati and comply with the goals of
the SEMORRP. Maximizing resources and leveragiogies for restoration projects is strongly
encouraged. The Trustees may condiposposal funding offers on land management
requirements such asstainable forestry.

6.2.1 Communication with the Trustees

The Trustees will use their websites for a mull&wf purposes, including, but not limited to:
the announcement of public meetings, announceonfestheduled release$ RFPs, publication
of dates for project proposal submission, mation of RFPs, annogement of selected
restoration projects, and genecammunication of restoratioriferts in the SEMO. Requests
for Proposals will also be advertisedldip://www.grants.gov Project submission details and
requirements will be included in each individ&R#P that the Trustees release. The SEMO
NRDAR website is located &ttp://www.fws.gov/midwest&ec/nrda/SEMONRDA/index.html
The MDNR’s NRDAR website is located laittp://www.dnr.mo.gov/entwvp/sfund/nrda.htm
Hard copies of all materials on the websitel also be available in the FWS’ office in
Columbia, Missouri, and the MDNR's office in Jefferson City, Missouri.

The Trustees reserve the right to initiateedurn communications iany form to project
proposal submitters to request clarificationshieir proposal documents. The Trustees will
notify each submitter separately regarding thdect®n or failure to be selected for funding
under a specific RFP. The public will be notifiedsefected restoration gect proposals via the
Trustees’ respective NRDAR websitasd via local repositories.
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6.3 Compensatory Restoration ProjecProposal Evaluation Criteria

Sections 6.3.1 through 6.5 below provide dethihformation regarding the criteria for
compensatory restoration project proposals. Sdoeing criteria or Decision Matrix which the
Trustees will use to score imtiual restoration project proposassincluded as Appendix A.
Appendix B details the full process which thei3tee Council will use tecreen and select
successful restoratiqgroject proposals.

6.3.1. Benefit Scope

Wherever possible, natural resoaifunctions that are self-sustaining and essential to maintain
the resource will be restored or enhanced aneégied. Projects that provide long-term benefits
that begin immediately after gect implementation are prefed, assuming that any operation
and maintenance activities required for long-teuacess will be conducted. Projects that
provide a broad scope of measurable benefigsviade area or wildlifeesource will be given
priority. Those that are focused on a limiteddddienefits to a limited area or wildlife resource
are less preferred. Restoration projects shoat have disproportiot&high costs or low
benefits to a small area. Projects that benadite than one injured natural resource will also be
given priority. Projects that use reliable, éesinethods are preferred to those that rely on
untested methods. Natural resource-based restoration projects with a high ratio of expected
benefits to expected cost will be preferrddhis aspect may be assessed relative to other
proposed projects that benefit the same resouPegjects promoting species native to the
SEMO will be preferred.

6.3.2 Quantifiable Benefit

Restoration projects with quiifiable benefits and easily dismible success endpoints are a

higher priority than projects that do not inclutiese measures. Restoration project proposals
shall include performance measures to determimether the restoration actions are effective in
providing the public with similar services and valteshose lost due to the release of hazardous
substances into the environment. A timeline outlining the implementation and establishment of
the restoration project will be used by the Trustees to determine completion and success of the
project. The overall success of the Trusteestoration plan will depend upon the success of

each restoration project.

6.3.3 Potential Impact

Priority will be given to rest@tion projects that avoid or mmize negative impacts to natural
resources or environmental degradation. Tewmyadegradation which is necessary for project
success will not preclude the selection of a restoration project. Mitigation measures, if
necessary, should be identified in the propo3ale Trustees will requirthat all appropriate
permits are obtained and regulations followéd. projects selected for implementation will
comply with applicable and relentlaws, policies and regulations.
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6.3.4 Voluntary Land Acquisition/Easements

Protection of resources through agition of land or conservatn easements will only be from
willing sellers or participants. Landownerdlwe under no obligation to sell or provide a
conservation easement for the purposes of implementing a restoration project. Neighbors
adjacent to land purchased for preservation underdhtsration plan wiltetain all of their
current rights to their lands. The Trusteesraquired to pay fair market value for land
purchased. Fair market valudl be determined through estisshed appraisal procedures.

6.3.5 Geographic Area

All potential compensatory restoration projects Wwélevaluated for their proximity to the injury.
Priority will be given to projectthat seek to restore or compensate the public for injury in the
geographic area identified by the Trustees. Altoration projects that@iauthorized under this
plan will seek to restore or replace natuesources within a defed geographic area as
indicated in the RFP, unless the Trustees deterthat all other options are exhausted.

Geographical priorities will be influenced by the following factors:

1) proximity to the impacted natur@sources and/or lost services; and
2) quality of restoration oppamities (areas witBubstantial ecologicapportunities are
preferred).

6.3.6 Climate Change

The climate of the Earth is chging with the potential to caashanges in ecosystems and mass
species extinctions. The FWS is committed to examining every activity it performs for its
implications for climate change (USFWS, 200€@onsequently, the restoration project proposals
will also be evaluated in thentext of climate change—baitis implications for and its
adaptability to climate change. In particylastoration project proposals should address how
the proposed project incorporates one or more of the four basic climate change adaptation
approaches or strategies itiéad by the FWS: Resistance, Resilience, Response, and
Realignment. www.wildlifeadaptationstrategy.goy/ Further information about the FWS’
perspective and plan for Clate Change can be found at:
http://www.fws.gov/home/climatechange/index.html

Generally, restoration projectsathserve to restore degradaavironments, re-establish native
vegetation, and improve the habitat of native sggealso serve to increase the sequestration of
carbon in the biosphere and the séitojects that specificallyegk to address natural resources
injured as a result of the relee of hazardous substances while mitigating the effects of climate
change are preferred. Projects thalely focus on climate changee notthe focus of the
SEMORRP and will not be funded under this process.
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6.3.7 Landscape Conseti@ Cooperatives

By leveraging resources and stoatally targeting science toform conservation decisions and
actions, Landscape Conservatiomoperatives (LCCs) are a netwarkpartnerships working in
unison to ensure the sustainability of America’s land, watddlife and cultural resources.
LCCs are applied conservation science partngssocused on a defidggeographic area that
informs on-the-ground strategic conservation effattendscape scales. LCC partners include
federal agencies, states, tribes, non-governmergahizations, universities and others. LCCs
enable resource management agencies and organgtd collaborate in an integrated fashion
within and across landscapes. General information regarding LCCs is available at:
http://www.fws.gov/science/shc/lcc.html

The SEMO falls within the Interior Highlandeion of the Gulf Coastal Plains and Ozarks
LCC. The Trustees plan to utilize the expertis the Gulf Coastal Plains and Ozarks LCC and
coordinate their activities to the greatest amabst environmentally beneficial degree possible.

6.3.8 Strategic Habat Conservation

Strategic Habitat Conservationasstructured, science-drivapproach for making efficient,
transparent decisions about wi@nd how to expend FWS resources for species, or groups of
species, that are limited by the amount or qualitgabitat. It is an adaptive management
framework integrating planning, design, delivand evaluation. The purpose of the Strategic
Habitat Conservation framework is to ensuia the FWS uses the best process to make
decisions about local conservatiactions to achieve broad-scale objectives as efficiently as
possible. Further informatn regarding Strategic Habit@bnservation is available at:
http://training.fws.gov/EC/resources/shc/shc.htm

A fundamental principle of Strategic Habi@bnservation is that every site has a unique
management potential for eydrust species. Consequently, this SEMORRP will evaluate
projects for both selectiomd eventual success under tdomtext of Strategic Habitat
Conservation.

6.3.9 Missouri Conservation Opportunityeds, Parks, and Other Public Lands

The Missouri Department of Conservation’s frarnevof COAs identifies the best places where
partners can combine technologyperise and resources for alllalife conservation. Focused
efforts in these COAs will ensure that Missourianstinue to enjoy a rich and diverse natural
heritage. Further informationgarding COAs is available dittp://mdc.mo.gov/landwater-
care/priority-focusareas/conservation-opportunity-ared$ie MDC has several COAs in the
SEMO, including the LaBarque Creek, Middle tdmec, St. Francois Knobs, Current River
Hills, and Eleven Point Hills COAs (Figure @yonservation Commissiasf Missouri, 2009).

Restoration projects thaerve to enlarge, buffer, connemt restore existing protected natural
resources in the SEMO will be given prefnce under the SEMORRP. Compensatory

restoration projects funded under this plan do neé ha specifically ocauwithin or adjacent to
a designated COA, park, or other public propdnrtywvever, restoration pregts that meet other
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criteria and also occur withisbove described areas will recei&dditional points according to
the Trustees’ Decision Matrix, as outlined in Appendix A.

6.3.10 The U.S. Forest Service’s Mdkain National Forest Plan

The Mark Twain National Forest (MTNF) hasveétoped and published amdepth, descriptive
analysis of current forest conditions adlvas desired goals arabjectives for future

management activities on the entire Forestait be found on the Mark Twain National Forest
website:http://www.fs.usda.gov/detail/mtnf/landmanagement/?cid=fsm8_04584%re

NRDAR restoration objectivesd priorities align with MTNFnanagement priorities, the
Trustees will give preference to restoratiogjects implemented on the MTNF that serve to

fulfill both sets of priorities, provided that the same or substantially similar natural resources or
the services they provide injured by the release of hazardous substances are being restored.
However, NRDAR restoration funds will not be used to replace or supplant normal funding
sources for the MTNF. Compensatory restoration projects implemented on the MTNF should
only be in addition to noral management activities.

6.3.11 The U.S. Forest Service’s Collaborataeest Landscape Restoration Program

The Forest Service’s Collaborative Foreshilscape Restoration Program (CFLRP) is an
innovative and pioneering program designed torjize the restoratin of critical forest
landscapes. The CFLRP is being implemewoted national scale and presents a unique
opportunity to potentially compheent NRDAR restoration in 6MTNF. The goals of the
CFLRP are further defined below:

The purpose of the CFLRP is to encourtdgecollaborative, sciee-based ecosystem
restoration of priority forest landscapeseT®ollaborative Forestandscape Restoration
Program expands collaboratiledscape partnerships to:

e encourage ecological, economic, and social sustainability;

o leverage local resources with national and private resources;

o facilitate the reduction of wildfire managemeuists, through re-establishing natural fire
regimes and reducing the riskficharacteristic wildfire;

e demonstrate the degree to which various ecological restoration techniques achieve
ecological and watershed health objectives; and,

e encourage utilization of forest restoration by-products to offset treatment costs, to benefit
local rural economies, and improve forest health.

(http://www.fs.fed.us/restoration/CFLRP/index.shtml/index.shtml)

The MTNF has successfully applied for funagler the CFLRP and will begin to implement

their “Missouri Pine-OakVoodland Restoration Project” ngi prescribed fire and mechanical
treatments in priority areas of the Curr®mnter and the Black River Watersheds in Shannon,
Carter, Wayne, Butler, Ripley, and Oregon dms To the extent that the Trustees’
Compensatory Restoration prites align with the restoration priorities described in the

MTNF’s Pine-Oak Woodland Restoration Project, the Trustees will prioritize restoration projects
that serve to fulfill both sets of prioritiegligning the SEMORRP witlexisting restoration and
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management plans allows the Trustees to levatagprevious planning efforts that have taken
place in the SEMO, while still leping a focus on restoring natural resources and services that
were injured by the release of hazardous substance

6.3.12 Tribal Cultural Resources

The restoration of specific areas or resourcéls appreciable cultural value to Native American
tribes is important tthe Trustees. Although no federally ogoized tribes currently reside in
Missouri, several federally recoged tribes consider portions thfe Forest to be important
ancestral homeland areas. Mark Twain Natiéimakst currently con#is with 28 federally
recognized tribes.

6.4 Compensatory Restoration ProjecProposal Acceptability Criteria

Proposed compensatory restoration projects mast the Acceptability Critea (Table 5) to be
considered further in the projestlection process. These cridewere developed by the Trustee
Council to aid in eliminating those projects that are inconsistenttathequirements of the
NRDAR regulations. In essendbe Acceptability Criteria stipate that a restoration project
must comply with all applicable laws and regidas, address resourcessarvices connected to
those injured only by the release of hazardassnces and be technically feasible to
implement. Proposed projects will be evaldate a pass/fail system in relation to each
criterion. If a proposed projepasses each criterion, it will legaluated further under the
Restoration Ranking Criteria. df proposed project fails any oktihcceptability Criteria, it will
no longer be considered.

Table 5. Acceptability Criteria for Compensatory Restoration Project Planning

Criteria Interpretation

Is compliant and consistent with federal and statg Project must be legal and protect public health, safety, pnd
laws, policies and regulations. the environment.

Has demonstrated technical feasibility, and is within
the funding limits identified in the RFP. Projects must be feasiblathin the proposed budget.

| Projects must restore, relilithte, replace or acquire the
” equivalent of natural resources impacted by the release of
hazardous substances in the SEMO.

Addresses impacted natural resources or service
targeted for restoration within the RFP.

Project will not be used for response actions, and
will not be used to reduce or eliminate NRDAR
liability by a Potentially Responsible Party (PRP).

Project addresses the specific concerns and criteria laigl out
by the Trustees.
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6.5 Compensatory Restoration Pragct Proposal Ranking Criteria

The Trustees developed criteriagiealuate and

rank potential coemsatory restoration projects.

These criteria (Table 6) reflect the Trustee regaents and priorities fANRDAR restoration as
outlined in Section (6) and the Preferred Alternative. The purpose of the project ranking criteria
is to provide a means of ranking potential oestion projects against each other by considering
the objectives and requiremenifsthe NRDAR restoration plarmj process. Proposed projects
will then be rated by priority within each criten. Projects with the highest ranking will

undergo final review and selection for implertaion by the Trustees. Only proposals meeting

Acceptability Criteria (Section 6.4, ke 5) will

be considered.

These evaluation criteria relate to whether phoject meets the goals and objectives of the
Trustees for restoration of tiIBEMO relating to project locatiomjury caused by release of the

hazardous substance, restorajoals, project i

mplementatioredsibility, cost-effectiveness,

project types, timing, and duration leénefits provided by the project.

Table 6. Compensatory Restorabn Project Ranking Criteria

Criteria

Interpretation

Project occurs in an idenif priority geographic area.

Projects closer to the site iofury to natural resources are
preferred to projects furtherdim the site of release of
hazardous substances.

Project occurs within or adjacent to a park, national
forest, natural area, conservation area, or conservatid
opportunity area within the geographic area identified

Preference is given to the expansion and buffering of
nexisting protected areas as wadlthose areas identified in
existing landscape scale consgion planning efforts.

Restores or replaces injured, lost, or depressed ecolg
services.

Priorities include woodlands, glades, savannahs, wetland,

oilcaddplain, and riparian corridor, aquatic resources,
groundwater, state and federal rare, threatened or
endangered species, and native species.

Project fits within one or more of the restoration proje
categories identified as appropriate for restoring injure
resources.

ctProjects addressing the identified restoration goals in th
2(RFP will receive the highestiority for funding.

Benefits federal- and state-listed species, or Missouri
Species of Concern.

Preference is given to projedteat directly and indirectly
benefit federal and state listed species and Missouri sp
of concern.

pcies

Restores lost human uses (e.g., drinking water,
recreational opportunities).

Projects that serve to rest lost human uses while
simultaneously restoring natural resources and the sery
they provide will begiven preference.

ices
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Table 6

Continued

Restores or enhances native diversity and abundance

Projects which enhance the diversity and abundance of
native Missouri flora and fauna will be preferentially
2.funded over those pmgts which do not.

Creates greater connectivitgtween existing natural
areas.

Connectivity between existing natural areas is importan
for the maintenance of healthy gene flow. Consequent|
the Trustees will give preferea to projects that enhance
create connectivity.

ya
or

Ecosystem improvements are self-sustaining.

Projects which do not require continual maintenance an
investment of resources will be prioritized over projects
that require continued operations and maintenance.

Provides specific benefits or enhancements not provi
by other restoration or ongoing management projects

cts
or

jétestoration project proposals which serve to fund proje
not directly sponsored through traditional governmental
other funding methods will be prioritized.

Complements planned response actions. Does not
provide benefits already prioked by response actions.

To the extent practicable, resation projects should seek
to complement known response actions if they exist at {
specified sites. This requirement will not be listed for si
where response actions are not conducted.

he
tes

Provides the greatest scapfeecological, cultural, and
economic benefits to thertgest area or resource.

To the degree that a biggeoject results in greater good,
bigger projects are better. digcts that benefit more than
one injured resource or service will be given priority.
Projects that avoid or minimize additional impacts to
natural resources or environmental degradation will be
given priority.

Time required to return resources to baseline conditign

minimized.

?oposal identifies expected timeline to return to baseline.

Minimal adverse impact to natural resources will occu
from the proposed actions over the long term.

Proposed project does not pose the risk of adverse

renvironmental effects or the project proposal explicitly
identifies steps which will be taken to mitigate the risk o
adverse environmental impacts.

Is cost effective, includig planning, implementation,
and long-term operation, maintenance, and monitorin

d
ner

A project with a high ratio ofxpected benefits to expectg
costs is preferred. This may be assessed relative to otk

g'projects that benefit the same resource.

Additional funds (matching or scaled) are provided by
proposal source (submitter) or to be pooled with othe

Proposals with other sources of funding, including in-kind

—

funding sources.

services, will be given priority over project proposals th
do not include other sources of project funding. T
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Table 6

Continued

Project involves partnerships between multiple entitie

Proposals received from a patship of groups, agencieg
slandowners, or other consortia will be given priority by t
Trustees.

Project involves a monitoring component.

Projects will be evaluated in terms of whether the benef
can be quantified and the success of the project determ
A restoration monitoring plais included. Projects can be
scaled to provide restoratiaf appropriate magnitude.
Small projects that provide only minimal benefit relative
injured resources or larger projects that cannot be
appropriately reduced in scope are less favored.

Project identifies performae measures for successful
restoration.

Project identifies timeline forestoration success and
specific quantitative or qualitative performance measuré
that can be used to identify the progress and completio
the project.

=2 -

—

S
ined.

BS
n of

If goals of restoration are not being achieved, the proj
identifies the next steps to achieve restoration succeg

ePreference will be given foroject proposals which

sexplicitly identify mitigating steps which the submitter w
take given scenarios where restoration success is not
achieved within the timeframe, scope, or location descr
in the proposal.

bed

Uses methods that are known to be technically
practicable or has research to support the feasibility g
the project.

Projects will be evaluated for their likelihood of success
given the proposed methods. Factors that will be
considered include whether the proposed technique is
fappropriate to the project, whether it has been used bef
and whether it has been successful. Projects incorpora
wholly experimental methods, research, or unproven
technologies will be given lower priority.

ore,
ting

6.6 Additional National Environmental Policy
Compensatory Restoration

Act (NEPA) Considerations for

In the course of the development of restorafioyposals for specific sitélat fall within the
SEMO, it has come to the attention of the FeldBmastees that adddnal NEPA analyses may
be required for certain compensagtoestoration projects. Eaatdividual resbration project

that is selected under thiggienal restoration p

lan will undgo further NEPA (among other

statutory and regulatory) analyrior to its implementation.
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SECTION 7-PRIMARY RESTORATION |MPLEMENTATION PROCESS
7.1Primary Restoration Considerations

The Trustees have decided to include thetgtiti directly contrbthe implementation of
primary restoration at the sites where injtoynatural resources fiddeen determined by
assessment studies. Primary restoration is defined as:

e Any action taken to return an injured natuesource and its services to its baseline
condition. Restoration projedisat directly resire natural resource injuries caused by
the release of hazardous substances are esadigrimary restoration. An example of
primary restoration is the removal of contaated materials from an ecosystem where
they are causing injury to natural resources.

By law, the Trustees are responsible to the publicse recovered restoration funds solely for
the restoration of natural resources injuredhgyrelease of hazardossbstances, and/or
pollutants. The Trustees must ensure that tisemebiological connectiobetween the injury and
the restoration project implemented. The Teas are accountable to the public for how the
funds are expended and must comply with resqunents under NEPA and CERCLA. There is no
intent by the Trustees to delegate thespaesibilities to other péies or organizations.

Implementation of primary restoration at thee ©f natural resourdejury may involve the
following complications and complexities:

Health and Safety Hazards

Complex site ownership $tiories and permissions

Lengthy permitting processes

Limited suite of available sites for primary restoration

The presence of residual contamination in réiated habitat that presents an attractive
nuisance to wildlife umss properly restored

e Advanced technical issues not preserihatmal” resourceestoration projects

e Other considerations which may impair restoration success

Due to the likely presence of these confounaiogditions at primary restoration sites, the
Trustees determined that implementatiopridnary restoration projects on sites where

hazardous substances have been released daesnifmim with an RFP process. Consequently,
for the implementation of primary restoration at sites covered by this plan, the Trustees will not
use an RFP process akin to the process desanl&zttion (6) of thiplan for compensatory
restoration. Instead, the Trast will implement primary restation according to the details

laid out below and in accordanagéh Section (8)f this plan.

In order to provide greater transparency topthklic regarding the Trustees’ intentions for the
disposition of funds discussé&tdSection (1.5), the Trustebave developed a Strategic
Restoration Implementation Plan (SRIP). The Si#ntifies the anticipated timeframe and the
estimated amounts of restoration funds that wélissued by the Trustees. The SRIP is
discussed further in Seati (8) of this plan.
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7.2 Primary Restoration Project Proposals, Evaluation, and Implementation

Sections 7.2.1 through 7.2.5 provide detaiféddrmation regarding primary restoration
proposals which the Trustees will generate as agethe criteria which thTrustees will use to
select and implement primary restoration projectssistent with the findings of the Trustees
injury determination studies.

7.2.1 Primary Restoration Project Proposals

The first step in the implementation of primargtgation projects is thgeneration of a primary
restoration proposal from one or more of the T@es. Proposals for primary restoration will be
crafted to reflect the known suité information regarding thRDAR site where the Trustees’
have made a successful claim. Proposals wiitaia information which is substantially similar
to the information requested in the “Restonatitroject Information Sheet” of Appendix G of
this plan. At a minimum, Primary Restbom Project Proposals will include the following
information:

1. Project cost and budget estimate

The Trustee(s) proposing a primary restoraproject will provde an approximate
budget estimate for the funding requesteddacriptive summargategories such as
personnel, surveying, easements, contractuaices, materials etc. The Trustees will
also include information pexining to any types of cosharing, such as other funding
sources or in-kind services thaill add the value of the proposal.

2. Timeline

The Trustee(s) will outline the estimated tiared steps or phases needed to complete the
primary restoration project including an estited completion date as well as long term
monitoring and maintenance recgrinents of the project.

3. Description of parcels, streams,ather areas curregtbeing considered

The Trustee(s) will provide details on pitential land currentlpeing considered for
primary restoration. Details will include qg&l size and location on a map, approximate
size of restoration acreage (if different), geheescription of preestoration conditions
of the land (wetland or upland, vegetation&otype, etc.), corattivity with nearby
greenspaces, and any special conditioasrtiay exist on the property (utilities,
easements, etc).

4. Description of primary restation technologies and tatigues to be implemented

The Trustee(s) proposing a primary restoraproject will discss the technologies and
techniques they are planning to implemerthatrestoration siteThe discussion will

include the scientific basis for the resttion technology, partners used in the
development and implementation of the prqgjastwell as the mechanisms and processes
used to implement the restoration.
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5. Benefit Scope

Primary restoration project proposals will déise the immediate and long term benefits
of the restoration of the injured resourdé&ojects that providehg-term benefits that
begin immediately after project implementatiwill be preferentially selected, assuming
that any operation and maintenance activities required for long-term success will be
conducted. Projects that providdroad scope of measurabnefits to a wide area or
wildlife resource will be given priorityRestoration projects should not have
disproportionate high costs omidenefits to a small are&rojects that benefit more
than one injured natural resource will alsogibeen priority. Primay restoration projects
with a high ratio of expectdoknefits to expected costlitve preferred. Except under
extraordinary conditions, projects utilizing sgecnative to the SEMO will be required.

6. Quantifiable Benefit

The Trustee(s) will also diass how the return of ecolagil services provided by the
restored resources will be qudied. Restoration projectsith quantifiable benefits and
easily discernible success endpoints are a higlaitprthan projects that do not include
these measures. Primary restoration ptsjpmoposed by the Trustees will include
performance measures to determine whetherestoration actions are effective in
providing the public with similar services andues to those lost due to the release of
hazardous substances into the environment.

7. Potential Impact

Discussion of the potential impacts to timieonment will be included in the primary
restoration project proposals. Priority will be given to restoration projects that avoid or
minimize negative impacts to natural resmes or environmental degradation.

Temporary degradation which is necesdanyproject successill not preclude the
selection of a restoration project. The Tees will ensure that all appropriate permits
are obtained and regulations followed. pdbjects selected for implementation will
comply with applicable and relentlaws, policies and regulations.

8. Voluntary Participation in Priary Restoration and Easements

Landowners will be under no obligation to s#llprovide a conservation easement for the
purposes of implementing a primary restamafroject. The Trustees will only
implement primary restoration projects on lueds of willing owners without exception.

9. Climate Change

The climate of the Earth hanging with the potential to cause changes in ecosystems
and mass species extinctions. The FW&mmitted to examining every activity it
performs for its implications for climathange (USFWS, 2009). Consequently, all
primary restoration projects Wbe evaluated in the conteaf climate change—both its
implications for and its adaptability téiroate change. Further information about the
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FWS’ perspective and plan for Climate Change can be found at:
http://lwww.fws.gov/home/climatechange/index.html

Generally, restoration projects that serveetstore degraded emgnments, re-establish
native vegetation, and improve the habitat of native species alsoteancrease the
sequestration of carbon in the biosphere andalis. Projects thapecifically seek to
address natural resources inpliges a result of the releasehazardous substances while
mitigating the effects of climate change are preferred. Projects that solely focus on
climate changare notthe focus of the SEMORRP and will not be funded under this
process.

7.2.2 Primary Restoration ProjeBroposals Selection and Evaluation

Akin to compensatory restoration project séten and evaluation, thErustees will use the
Decision Matrix (Appendix A) to evaluateiprary restoration proposals for suitability for
implementation. Full details garding the acceptability amenking criteria in the decision
matrix are discussed in Section (6) of thiaml The Trustee Council will jointly review and
select primary restoration proposals to implement.

7.2.3 Public Participation and Primary Restoration

Prior to the implementation of any selecprtmary restoration project the Trustees will
advertise and conduct a public meeting to discasswer questionsh@ solicit public comment
on the selected primary restoration projecte Thustees will accept comments in writing and
via e-mail for a period of at least 30 days. Thastees will respond iwriting to all received
comments prior to the implementationasfy primary restoration projects.

7.2.4 Primary Restoration Project Implementation

Though the Trustees will not use BRRP process to solicit primarestoration projects under the
SEMORRP, the Trustees will utilize a similabpess of advertising and requesting bids for
professional services or goods necessary to caenpédected primary restoration projects in
accordance with applicable fedeaad state laws. In instances where the Trustees utilize a
request for bids, a substantially detailed dadument will be prepared and shared throughout
the geographic priority area fogstoration via local mediaarces, the Trustees’ websites,
http://www.grants.govand other means in compliance wsthte and federal contracting laws.

Through a variety of forums amuiblic listening sessions in the BB area, the Trustees have
repeatedly heard from private landowners that girejer to directly infhence and assist in the
implementation of primary restoration projeotstheir own property. The Trustees or their
designees will make every effort to worketitly with private landowners and public land
managers to implement the most appropriate typesimiary restoration dhe site of injury to
natural resources and the services they providilitionally, the Trustees will make a concerted
effort to include incentives with their requests for bid documsrthat encourage respondents to
utilize local contractors, mateis, and labor as compliant wistate and federal contracting

laws.
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Successful respondents to a reqé@sbids will enter into a cordctual agreemenvith one of

the Trustees. Additional conttaty requirements may be applidalior successful respondents.
For example, professional services or certaimstruction activities may gelire proof of Errors
and Omissions Insurance and securing Bfayment and Performance Bond. Successful
applicants will be notified ofontracting and cooperative agreement needs upon selection of
proposals. Final approval of a project will occuthe completion of any necessary contracts or
formalization of cooperative agreements.

7.2.5 Communication with the Trustees

Similarly to compensatory restoration, the Tees will use their websites for a multitude of
purposes regarding primary restoration, including, but not limited to: the announcement of public
meetings, issuing requests for bids for aspects of the primary restoration process, announcement
of primary restoration project Bedules, and general communicatidmestoration efforts in the
SEMO. The SEMO NRDAR website is located at
http://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.htithe MDNR’s NRDAR

website is located &tttp://www.dnr.mo.gov/enWwwp/sfund/nrda.htmHard copies of all

materials on the websites will also be availablthe FWS’ office in Columbia, Missouri and the
MDNR’s office in Jefferson City, Misouri at the following addresses:

U.S. Fish & Wildlife Service
Ecological Services Office
Attn: John Weber

101 Park DeVille Dr. Suite A
Columbia, MO 65203

Missouri Department of Natural Resources
Hazardous Waste Program

Attn: Eric Gramlich

P.O. Box 176

Jefferson City, MO 65102-0176

The public will be notified of selected restoration projects via the Trustees respective NRDAR
websites and via local outreach.

7.3 Additional National Environmental Policy Act (NEPA) Consicerations for Primary
Restoration

In the course of the development of primarstoeation proposals for epific sites that fall
within the SEMO, it has come to the attentadrthe Federal Trustees that additional NEPA
analyses may be required for tegn restoration projectg(g.in stream restoration of
contaminated sediments in the Big River). Eaclividual restoration mject that is selected
under this regional restoration plan will unglerfurther NEPA (among other statutory and
regulatory) analysis, including apportunity for public comment, prior to its implementation.
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SECTION 8 —DRAFT STRATEGIC RESTORATION IMPLEMENTATION PLAN

The Trustees have developed a stand-aloaét Btrategic Restoratn Implementation Plan
(SRIP) to accompany this restoration pl8rhe SRIP was designed to provide greater
transparency regarding the Truegeintentions, plans, and tifinemes for restoration in the
SEMO. The SRIP covers both compensatory@ndary restoration ithe SEMO and includes
the following categories of information:

e Estimated amount of omey to be released

e Estimated year of release

e Type of restoration (Primary or Compensatory) contemplated

e Natural Resource or Service Target (eéRjparian Corridor, Upland Migratory Bird
Habitat, etc.)

e Geographic priority for restoration

The SRIP is designed as a stand-alone docume@ntler to facilitatebiannual updates to the
information contained therein. Additionally, other entities such as the U.S. Environmental
Protection Agency are formulating response plaina number of Superfund sites within the
geographic scope of this plan that mapstyly affect the Trustees’ strategic vision for
restoration implementation. Consequently, théPSRll remain a fluid document, independent
of this restoration plan and be updated on a bianpasis in order to provide the public with a
greater degree of access to important restoration information.

The SRIP will be located atttp://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.html
and at:
http://www.dnr.mo.qgov/env/hwp/sfund/nrda.htm
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SECTION 9—CONSULTATION AND COORDINATION WITH THE PUBLIC AND OTHERS
9.1 Public Participation

Public review of the SEMORRP/EA is an integral component of the restoration planning and
NEPA process. Throughout the public comnyaariod, the Trustees accepted comments on the
SEMORRP/EA. To insure that the publicdremple opportunity to provide comments on the
SEMORRP/EA, the Trustees accepted comments on the draft plan for 75 days and held public
meetings during that period tacilitate understanding dhe draft plan. Next, the Trustees
responded to comments and incorporated cletwthe draft document. Notification of

comment period and public meetings was maddahle on the Trustees’ respective websites,
local newspapers, and the Fedé&tabister, among other sources.

Once the final SEMORRP has been publistieel, Trustee Council will publish RFPs for
compensatory restoration under the SEMORIR® will begin to accept and review proposals

for restoration projects. Publetakeholder meetings will be conducted to fully explain each RFP
that is released by the Trustees. When theydated time frame for evaluation of proposals has
expired, the Trustees will announce the selediwhfunding of projectthat rank the highest.
Project ranking will be based on the DecisMatrix found in Appendix A. Each individual
restoration project that is selected under this regional restoration plan will undergo further NEPA
(among other statutory and regulatory) analyiscluding an opportuty for public comment,

prior to its implementation. The Trusteedlwontinue to issue RFPs until all designated
compensatory restoration funds are expendechd$ allocated to primary restoration will be
spent as discussed in Section (7).

Prior to the implementation of any selecprtmary restoration project the Trustees will
advertise and conduct a public meeting to discasswer questionsn@ solicit public comment
on the selected primary restoration project alteves. The Trustees will accept comments in
writing and via e-mail for a period at least 30 days. The Trusted respond in writing to all
received comments prior to the implemeiota of any primary restoration projects.

9.2 Public Meetings, Presentationsand Scoping for Restoration

As part of restoration scoping for the SERRP, the Trustees have conducted extensive
outreach to local communities covered by the cumpéan. A partial lisis included below.

9/23/2010 Jefferson County Publicekting, Hillsboro Civic Center

4/25/2011 Washington County Public Meeti Washington County Health Department
4/26/2011 Jefferson County Publicekting, Hillsboro Civic Center

4/27/2011 St. Francois County Puldlieeting, Mineral Area College

5/24/2011 Jefferson County Publicekting, Hillsboro Civic Center

6/21/2011 Washington County Public Meeti Washington County Library in Potosi
6/28/2011 Jefferson County Publicekting, Hillsboro Civic Center

6/30/2011 St. Francois County Pullileeting, Mineral Area College

7/26/2011 Jefferson County Publicekting, Hillsboro Civic Center

7/28/2011 St. Francois County Pullileeting, Mineral Area College
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8/2/2011 Washington County Public Btang, Washington County Courthouse
8/23/2011 Jefferson County Publicekting, Hillsboro Civic Center

8/25/2011 St. Francois County Puldlieeting, Mineral Area College

11/1/2011 Jefferson County Publicekting, Hillsboro Civic Center

11/2/2011 Washington County Public &timg, Washington County Courthouse
11/3/2011 St. Francois County Pulllileeting, Mineral Area College

12/6/2011 Jefferson County Publicekting, Hillsboro Civic Center

12/8/2011 St. Francois County Pulllileeting, Mineral Area College

5/29/2012 Jefferson County Publicekting, Hillsboro Civic Center

5/31/2012 St. Francois County Pulllileeting, Mineral Area College

6/7/2012 Washington County Public Meetihgustrial Development Authority Office
10/8/2013 Jefferson County Publicekting, Hillsboro Civic Center

10/10/2013  St. Francois County PulMeeting, Mineral Area College

10/15/2013 Washington County Public Maeti Washington County Library in Potosi
10/17/2013  Iron/Reynolds County Publiteeting, Viburnum City Hall

10/29/2013  Jefferson County Publiekting, Hillsboro Civic Center

9.3 National Historic Preservation Act Compliance

The FWS’ Region 3 Regional Directwill provide the SHPOs witthis restoration plan and
environmental assessment as part of the pudliew and comment process, drawing their
attention to the recommended procedure fgl@menting Section 106 of the National Historic
Preservation Act (NHPA) as described in 36 C.F.R. Part 800.

Cultural resources are those parts of the physimaronment, natural and built, that have
cultural value to some sociodtwral groups and human sociastitutions. Cultual resources
include historic sites, archeologicites and associated artifactgrea sites, traditional cultural
properties, cultural items (human remains, fang objects, sacred agts, and objects of
cultural patrimony), and buildingand structures. Most cultlrresource concerns can be
identified through the Section 106 processhe NHPA. To reduce paperwork, avoid
duplication, and expedite decision making, theti8ecl06 process as defined in 36 C.F.R. Part
800 will be followed for purposes of the environmental assessment.

Absent objections from HPOs or from otheteirested persons, the NHPA is recognized as
having legal standing (39 C.F.R. § 800.2(c)(3), & (5)) in land acquisition projects, projects
involving ground disturbance, and projects intpagbuildings and structures 50 years and
older, the FWS’ representaéi on the Trustee Council will:

1) consult with the appropriate HPO for each #jeproject (undertakig) for the purpose of
identifying cultural resources in the aregpotential effect and obtain from the HPOs a
determination of no historic properties or naeetfon historic properties as outlined in Section
106 of the NHPA, and

2) provide the Regional HPOitlv sufficient documentation tetermine if the Section 106
process has been completempto project implementation.
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If the project occurs on the Mark Twain NatioRalrest, then the Forest Supervisor and Mark
Twain National Forest Heritage Staffll oversee the Seicin 106 compliance.

9.4 Endangered Species Act Compliance

One of the Fish & Wildlife Service’s primary geas to protect and benefit Threatened and
Endangered Species. Consequently, after psojente been evaluated and deemed successful
through the SEMORRP’s RFP process, the Fé&e manager for projects in the SEMO will
provide the FWS’ Ecological Baces Field Office with conlpted Intra-Service Section 7
consultation forms pursuant to Section 7 & Endangered Species Act of 1973, as amended, 16
U.S.C. 88 1531-1599, and its implementing regafetj 50 C.F.R. Part 402. Each project funded
under this restoration plan will be evaluatedifempotential effects to federally threatened,
endangered and candidate speciew po the award of any restadi@n funds. Projects deemed

to have an adverse effect on listed or candislpéeies or their critical habitats will not be

funded under this plan.

9.5 Administrative Record

An administrative record pertaing to the implementation of thidan will be maintained at the
U.S. Fish and Wildlife Service, Columbia, MissbEcological ServiceEield Office and at
Missouri Department of Natural Resources ifietson City, Missouri.All pertinent documents
relating to the restoration will be cataloged and an index will be available at
http://www.fws.gov/midwest/nrda/index.htmIiThe documents will be available to the public
during normal office hours at:

U.S. Fish & Wildlife Service Missouri Department of Natural Resources
Ecological Services Field e HazardoudVasteProgram

101 Park DeVille Dr. Suite A 1738 East EIm Street

Columbia, MO 65203 Jefferson City, MO 65102-0176
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Southeast Missouri Ozarks Regional Restoration Plan Appendix A:
Decision Matrix For Scoring of Restoration Proposals

PROPOSAL TITLE:

ACCEPTABILITY CRITERIA: Projects Must Pass These Four Criteria for Further
Consideration:
Is compliant and consistent with federal and state laws, policies and regulations. Yes or No

Demonstrates technical feasibility. Yes or No

Addresses injured natural resources or services targeted for restoration within the Request for
Proposal or Natural Resource Damage Assessment and Restoration (NRDAR) process.Yes or No

Project will not be used for response actions, and will not be used to reduce or eliminate
NRDAR liability by a Potentially Responsible Party (PRP). Yes or No

PROJECT RANKING CRITERIA: Scored Criteria Scoring:  Points Assigned:

1. Location of project ( 20 points possible):

a) Project occurs in an identified priority geographic area. When applicable, score
according to the tiered geographic priorities identified in the RFP. (Score 0-5) x 3

0 = outside of the Southeast Missouri Ozarks, 5 = within the Tier 1 area nearest the injured
resource, etc.

b)  Project occurs within or adjacent to a park, national forest, natural area, or
conservation area within the geographic area identified. (Score 0-5)

0 = project is not near a protected area, 5 = project is within or completely surrounded by a
protected area.

2. Preferred resources and services, identified in the RFP_(50 points possible):

a) Restores or replaces lost (or depressed) ecological services and/or resources. (Score 0-5) x 2

0 = minimally restores or replaces lost ecological services, 5 = substantially restores and
replaces lost ecological services for the injured natural resources.

b)  Project fits within one or more of the restoration project categories identified as
appropriate for restoring the injured resources. When appropriate, score according to
the prioritization of projects identified in the RFP. (Score 0-5)

0 = outside of the restoration categories identified in the RFP, 5 = proposed restoration falls
within the top priority restoration category.
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Southeast Missouri Ozarks Regional Restoration Plan Appendix A:
Decision Matrix For Scoring of Restoration Proposals

c) Benefits federal- and state-listed species, or Missouri Species of Concern. (Score 0-5) x 2

0 = does not benefit any listed species, 5 = directly benefits listed species.

d) Restores lost human uses (e.g., drinking water, recreational opportunities). (Score 0-5)
0 = does not restore or replace lost human uses, 5 = fully restores or replaces a lost human

uses.

e) Restores or enhances native diversity and abundance. (Score 0-5) x 2

0 = does not restore or enhance native species, 5 = increases both the abundance and
diversity of native species.

f)  Creates greater connectivity between existing natural areas. (Score 0-5)

0 = project fails to connect protected natural areas, 5 = project connects two previously
separate protected areas.

9) Ecosystem improvements are self-sustaining. (Score 0-5)

0 = ecosystem improvements are not self-sustaining, 5 = ecosystem improvements require
no human inputs after implementation.
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Southeast Missouri Ozarks Regional Restoration Plan Appendix A:
Decision Matrix For Scoring of Restoration Proposals

3. _Scope of Benefits (20 points possible):

a) Provides specific benefits or enhancements not provided by other restoration

projects. (Score 0-5)
0 = project does not provide any unique benefits, 5 = provides benefits entirely unique to the
project.

b) Complements planned response actions. Does not provide benefits already

provided by response actions. (Score 0-5)

0 = does not complement response action, overlaps with clean-up actions, 5 = project

complements but is not redundant to the response action.

c) Provides the greatest scope of benefits to the largest area or natural resource

population. (Score 0-5) x 2

0 = benefits accrue only to a small, localized area, 5 = benefits a large geographical area or
population.

4. Time required for restoration (5 points possible): |

a) Time required to return resources to baseline condition is minimized. Proposal
identifies expected timeline to return to baseline. (Score 0-5)

0 = no timeline is indicated or project may take a long time to return resources to baseline
condition, 5 = a timeline is included and baseline conditions will be achieved in the short
term.

5. Adverse environmental effects from actions (5 points possible):

a) Minimal adverse impact to natural resources will occur from the proposed actions
over the long term. (Score 0-5)

0 = the project results in lasting adverse environmental effects, 5 = project results in no
adverse environmental effects.

6. Cost-effectiveness (20 points possible):

a) Utilizes cost-effective means. (Score 0-5)

0 = project uses inflated or overly expensive means, 5 = project creatively and efficiently
maximizes the use of restoration funds.

b)  Additional funds (matching or scaled) are provided by proposal source
(submitter) or to be pooled with other funding sources. (Score 0-5) x 2
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Southeast Missouri Ozarks Regional Restoration Plan Appendix A:

Decision Matrix For Scoring of Restoration Proposals

0 = no additional matching funds or in kind services are provided, 5 = more than half of
project funds are provided or matched by sources other than Trustees' restoration funds.

c) Project involves partnerships between multiple entities (Score 0-5)

0 = no additional partnerships are identified in the project proposal, 5 = proposal submitted
by multiple cooperating entities.

7. Evaluation component (15 points possible):

a) Project includes a monitoring component. (Score 0-5)

0 = no monitoring component, 5 = includes a detailed, funded plan for monitoring
restoration success

b)  Project identifies performance measures for successful restoration. (Score 0-5)

0 =performance measures for success are not included, 5 = workable and applicable
performance criteria are directly specified in the proposal.

c) If goals of restoration are not being achieved, the project identifies the “next
steps” to achieve restoration. (Score 0-5)

0 = proposal fails to identify any contingency steps or plans, 5 = detailed contingencies are
provided for a variety of scenarios.

8. Technical Feasibility (5 points possible): |

a) Uses methods that are known to be technically practicable or has research to
support the feasibility of the project. (Score 0-5)

0= completely novel technology, 5= internationally, peer-reviewed, and recognized
methods

140 Possible
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Appendix B—Evaluation and Seledbn Process for Compensatory
Restoration Projects

Southeast Missouri Ozarks Rgional Restoration Plan

1. There are two ways that a compensatestoration projeatan be proposed:

a. The Trustee Council will publish a noti of a Request for Proposal (RFP)
in local newspapers and the Trus@amuncil websites with at least sixty
(60) days for the proposal applicatiprocess. The Trustee Council will
hold at least one public meetingdscuss the particular RFP.

b. An agency member of the Trust€ouncil will submit to the Trustee
Council a restoration proposal besm the goals of the Southeast
Missouri Ozarks Regional Restorati®lan within the same period.

2. Following the proposal submission deadlities Trustee Council representatives
will convene to review the project propasalThe Trustee Council representatives
will identify projects that do not meetelacceptability criteria (See Appendix A.
Decision Matriy and inform the submitter. At the same time, the Trustee Council
representatives will conduct a joint revieithe Decision Matrix criteria, to
identify any potential common concengh the projects that meet the
acceptability criteria. The Trustees resetive right to reject proposals even if
they meet the acceptability criteria.

3. The representatives for each Trustee Cowgrincy will then separately evaluate
and score the project proposals usirgBrecision Matrix ranking criteria,
consulting internal and externalpetts relevant to the proposals.

4. The Trustee Council representatives weltonvene to discuss their Decision
Matrix criteria evaluation of the project3.he objective of this discussion is to
prioritize and reach consensus on the scoring of the submitted projects based on
the Decision Matrix. In the case okdgreement among the Trustee Council for a
particular Decision Matrixriterion, a mean score will be generated from the
individual scores generated by each Trustee.

5. The projects will be ranked by the consensus-based Decision Matrix scores and
the Trustee Council representativa$i adopt a resolution recommending the
highest-ranked project propads to the federal andagé Trustees for funding.

The number of projects recommended will be dependent upon the funds available
and on the requested funds of the priority projects.



6.

In the event that the Trtee Council representativase in disagreement over the
recommendation of potential restoration patg, the matter shall be elevated to
the state and federal Trustees purstathe Memorandum of Understanding
between the Missouri DepartmentMditural Resources, the United States
Department of Agriculture, and the UrdtStates Department of the Interior.

Once the state and federal Trustees rememimous approval of the projects to
be funded, the Trustee Council represtvea will notify all submitters of the
decision of the Trustee Council, and wilerify next steps to the submitters of
funded project proposals.



Appendix C—List of Other Relevant Stdutes, Regulations, or Guidance
Southeast Missouri Ozarks Rgional Restoration Plan

Note: This list is not exhaustive.

The Trustees have or will comply with albplicable laws, Exetwe Orders, policies,
and regulations for each resttion project relating to

e Clean Water Act of 1972s amendedThe Clean Water Act (CWA) is the first
federal statute to comprehensivelylaurize recovery oNatural Resource
Damages (NRD). The CWA mandates thay NRD recoveries are used to
restore, replace or acquire the equinalef the injured natural resources.

e Endangered Species Act of 1973, as amendibd.Endangered Species Act
(ESA) requires federal agencies to deiemwhether their actions may adversely
affect any federally listed or proposeddaatened or endangered species. If so,
formal consultation pursuant to Section 7 of the ESA is initiated. The FWS will
initiate and complete ESA consultation@ach project that is selected under the
SEMORRP.

e Migratory Bird Treaty Act of 1918, as amendéithe Trustees will make every
effort to insure that migratory bird species are protected and their habitats
enhanced, as appropriate, as a resukstbration activitieselected under this
plan.

e National EnvironmentaPolicy Act of 1969 The National Environmental Policy
Act (NEPA) requires federal agenciesctinsider the environmental effects of
proposed federal actions. While SBEMORRP includes an Environmental
Assessment for restoration planning, fibeéeral Trustees will conduct additional
NEPA analysis for subsequent restaratplanning and implementation that falls
under the SEMORRP.

e National Historic Preservidon Act of 1966, as amended@he MDNR will
provide project information to the StaiseMissouri Historic Preservation Officer
for each selected project prior to implentation, requesting their input to ensure
project compliance with Section 106 of the National Historic Preservation Act.

e National Wildlife Refuge (NWR) System Administration Act of 1966, as amended.
The Pilot Knob National Wildlife Refuge Iscated in the SEMO. The project
alternatives in this SEMORRP will notVyeany significant adverse effects on the
refuge. Projects proposedder the SEMORRP could pogély contribute to the
management of Pilot Knob NWR.

1



Executive Order 11990, Protection of Wetlanttaplementation of any project
alternative in this SEMORRP is not antigipd to have or cause any significant
adverse effects on wetlands.

Executive Order 11988, Floodplain Managem@ifite project alternatives in this
SEMORRP will not have any significant adverse effects associated with
modification and occupery of floodplains.

Executive Order 12962, Aquatic Syrsis and Recreational FisherieBxecutive
Order 12962 directs federal agencieadd additional public access to fisheries
nationwide by conserving, restorirapd enhancing aquatic systems.
Implementation of some project sekedtunder the SEMORRP may cause short-
term adverse effects to aquatic systémswill be designed to minimize these
effects and to maximize long-telmenefits to aquatic systems.

Executive Order 13112, Invasive Specigsplementation of any alternative in

this SEMORRP will use existing integratpest management strategies to prevent
the introduction of invasive species, sashnoxious weeds, and will not authorize
or carry out actions thataltikely to cause the introdtion or spread of invasive
species.

Executive Order 13186, Protection of Migratory Birdmplementation of any
alternative in this SEMORRP is nottanipated to cause measurable negative
effects on migratory bird populations.

Department of the Interior Departmiah Manual, Parts 517 and 609, Pesticides
and Weed Control.

Consistent with DOI policy, implementati of any alternative in this SEMORRP
will use integrated pest management stra®giPesticides will be used only after
a full consideration of alteatives, and if used, the l¢dmzardous material that
will meet restoration objectives will be chosen.

DOI Departmental Manual Part 602:and Acquisition, Exchange and Disposal.
Consistent with DOI policy, any selectalternative that involves land acquisition
will comply with appropriate pre-acquisition standards, particularly American
Society for Testing and Materials (ABI) Standards on Environmental Site
Assessments for Commercial Real Estateffect at the time. Pre-acquisition
assessments will be done by qualified individual(s) and will be done within 12
months of the date of acquisition. Any required approvals will be obtained, and
acquisition conditions set oirt Part 602 will be met.



e 341 FW 3. Pre-Acquisition Environmental Site Assessméitsonditions set
forth in FW3, including environmentaltsiassessment requirements, including
pre- and post-acquisition requirements, Udyd, or Il assessment, assessment
standards and conditions, retention of records, and time limits will be met.



APPENDIX D--Detailed Explanation of Potentially Affected Resources in the
Southeast Missouri Ozarks

Southeast Missouri Ozarks Rgional Restoration Plan

For purposes of the Southeast Missouri Oz&#&gional Restoration Plan (SEMORRP), the
Southeast Missouri Ozarks (SEMO) is definedh®yfollowing seven watersheds: the Big River,
the Black River, the Bourbeuse River, the CatiRiver (includes the Jacks Fork River), the
Eleven Point River, the Meram&aver, and the upper portion ofelst. Francis River (Figure 1).
Each watershed will have a Physical Researsection that will describe the topography,
bedrock, soil, surface water, and ground watercdhatbe associated with that watershed.
Biological resources for the entire SEMO regionlested in the second portiaf this appendix.

Differences in landform, lithology, soils, and vegetation produce a grouping of sixteen ecological
subsections collectively known &g Ozarks as defined by Nigind Schroeder’s 2002 Atlas of
Missouri Ecoregions. Seven of these 16 ecollggubsections are identified in the SEMO

border and will be briefly described in their respective watersheds (Figure 2). The following
ecological subsections are located in the SEKEntral Plateau (CP), Meramec River Hills

(MRH), St. Francois Knobs and Basins (SK8urrent River Hills (CRH), Black River Ozark

Border (BRO), and Inner Ozark Border (10B).

Big River Watershed

The Big River Watershed is composed offitlowing three Missouri ecological subsections:
Meramec River Hills (MRH), St. Francois Knoasd Basins (SKB), and Inner Ozark Border
(I0B) (Nigh and Schroeder, 2002). Almost halftieé Big River Watershed is composed of the
MRH. The SKB is located in the upper waterd with a small portionf IOB defining all the
northeast boundary of the Big River Watershed.

Physical Resources
Topography

Land elevations throughout the Big River Walexd range from 435 feet above mean sea level
(msl) at the mouth of the Big River to 1,74t above msl in the headwaters at Buford

Mountain (MDC, 1997). Almost half of the Big Wir Watershed is found to be located within

the MRH subsection which consists of hilly to rugged lands with steep slopes and narrow valley
bottoms. Local karst, losing streams, and Iagréngs are characteristic (Nigh and Schroeder,
2002). The MRH lies within the Ozark uplift, asymmetrical dome-shaped landform lying in
southern Missouri and portions of Arkanddansas, and Oklahoma. Strata dip gently
northwestward and relief throughdtts area is moderately high 2880 feet or more (Nigh and
Schroeder, 2002).

The SKB subsection is prevalent throughout thétseast section of the Big River Watershed
and is distinctive for the presence of bedrotRPrecambrian age and bedrock of Cambrian age



that fills in spaces among and around the Précam areas (Nigh and Schroeder, 2002). The
subsection has three different topographicuiest the igneous knobs and hills, the smooth
floored basins and valleys on dalites and sandstones, and the dolomite, sandstone, and cherty
hills (Nigh and Schroeder, 2002). The southeastern portion of the watershed drains the northern
edge of the unaltered rugged, igne peaks of the St. Francois Mountains (MDC, 1997). Since
these formations are highly-resistant to erosstrgams tend to be high gradient and form very
narrow river valleys through thin residuum (MDC, 1997). Relief is generally high with local
elevation changes of 300 — 1,000 feet (Nigh artd&@mer, 2002). Pre-settlement vegetation

was a mixture of forest, open woodlands, glades, and small prairies in the basins (Nigh and
Schroeder, 2002). Exceptionally large areas of igneous glfatiezoodland complexes remain,
pastures and grazed woodlands occupy the hasiddead mining has scarified the land (Nigh

and Schroeder, 2002).

Bedrock

The Big River Watershed contains diverse representation of various geologic formations ranging
in age from Mississippian to Precambrian whictludes the Cambrian age cherty dolomites and
sandstones, Ordovician cherty dolomites adRlecambrian igneous rock. The dolomites are
soluble and create impressivedbkarst, including some very large springs, extensive caverns
and numerous dry valleys (Nigh and Schroeder, 2002). The dolomites and sandstones have
eroded away from the hills amde found mainly in the basifigh and Schroeder, 2002). A
majority of these watershedesams flow through the Salemai®au, a dissected plateau of
sedimentary rock topped by a thin layer @l loess (MDC, 1997)This plateau commonly
forms rolling to narrowly-cut river valleys. As the Big River flows northward, it cuts through
progressively younger limestone and dolomitd)®] 1997). Sandstone is common in Jefferson
County and shale becomes prominierthe lower basin (MDC, 1997).

According to the Missouri Department of NetUResources (MDNR), substantial deposits of
lead, zinc, copper, magnesium, and barite lairacted mining operations to Jefferson, St.
Francois, and Washington Counties beginningr @00 years ago (as cited in MDC, 1997).
Historic iron and lead surface nimg disturbed numerous scatteteatts of land and caused the
denudation of thousands of acres of timbeffdet for smelting (Nigh and Schroeder, 2002).
Subterranean iron and lead mining continaied causes environmental concern (Nigh and
Schroeder, 2002).

Soil

Soil type and quantity varies amg the three subsections within the Big River Watershed. The
MRH soils are closely related bedrock lithology and landscapesition, while the SKB soils

in igneous bedrock areas are moderately deephaendiverse I0OB soils vanyith parent material
and landscape position (Nigh and Schroeder, 2002).

USDA lists the primary soil series in the uppeatershed which include: Crider, Fourche, and
Hildebrecht on ridge tops; Gasconade, Gosd,leondale on slopespnd Haymond and Midco in
the bottoms (as cited by MDC, 1997). Soils oneidigps and slopes are highly erodible, while



upland soils are moderately shallow and consist @@mbination of loess and residuum derived
from in-place weathering of dolomite (MDC, 1997).

The lower elevations of these soils tend to be clayey with high abatent, thin, droughty,

infertile, and stony, and are best suited for grasslands and forest according to USDA (as cited by
MDC, 1997). In the river bottoms, very fertildtgdoam, developed from alluvium, has been
deposited over cherty gravel and is suitabterdav crops, bottomland forest, and pasture (MDC,
1997). These basins have vegeg, reddish, silty clay loanulssoils, such as the Crider,

Fourche, and Courtois seri@sigh and Schroeder, 2002).

MRH soils formed in the Roubidoux Formation &e in soluble bases such as calcium and
magnesium, and include the Viburnum and TormiesgNigh and Schroeder, 2002). Backslope
soils include the very deep Cstdne and moderately deep Benskeries, both of which are very
cherty (Nigh and Schroeder, 2002). Soilsiied in the Gasconade and Eminence-Potosi
Formations are higher in soluble bases andidethe Rueter and Hildebrecht soils (Nigh and
Schroeder, 2002). Throughout the MRH, backskgiks can be very deep and cherty, while the
basins have deep, reddish, silty clagrtosubsoils (Nigh and Schroeder, 2002).

Within the igneous bedrock areas of the SKBIssare moderately deep and acidic (Nigh and
Schroeder, 2002). Knobtop soils are on tharsits, with very cobbly Irondale soils on the
shoulders, and the loamy, boulder Syenite soiltherbackslopes (Nigh and Schroeder, 2002).

Surface Water

The Big River Watershed encompasses 955 square miles and can be found in the following
counties: Franklin, Jefferson, Washington, Saint €o& Sainte Genevieve, and Iron. Main sub-
basins throughout the watershed range fronoZB89 square miles,ith the largest being

Mineral Fork. Big River becomes a sixth ordeeatn at the confluence Gedar Creek at river
mile (RM) 118 in Washington County. Accordito Funk, there are 129 miles of permanent
streams and 220 miles of intermittenesims in the basin (as cited by MDC, 1997).

Within the watershed, springs, some of them Varge, are numerowsnd provide significant
amounts of base flow to the streams. No ratakes or ponds aregsent, except for sinkhole
ponds, but numerous small lakes and ponds baga constructed for water supplies, stock
watering, and to trap mining tailings (Nigh anch&eeder, 2002). Water quality is high, except
where affected by lead mining or urtization (Nigh and Schroeder, 2002).

Ground Water

The Big River Watershed lies within the Oz&flateau’s aquifer system, located throughout
southern Missouri, southwestern Kansas, easd&lahoma and northwestern Arkansas. The
Big River Watershed is comprisefitwo aquifers, the Ozark aquifand the deeper St. Francois
aquifer.

The aquifers are composed of limestonespmides, and sandstones, separated by a shale
confining unit of minimal permedty (Miller and Appel, 1997). Rcharge of aquifers occurs



primarily through precipitation at outcrop arelast also minimally across the confining unit
(comprised of minimally permeable shale gedmeable limestone) (Miller and Appel, 1997).

Water primarily passes through the aquifersfraatures and bedding planes, resulting in the
dissolution of carbonate rocks,larged byways, and additionedrstic featuregMiller and

Appel, 1997).Water discharges from the aquifers as base flow into streams or springs and seeps
(Miller and Appel, 1997).

The Ozark aquifer is the primary water souraetfi@ Ozark Plateau Physiographic Province, the
geographic area comprising most of southeraddiiri, exclusive ahe Missouri bootheel

(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depth in south-centtesouri, and providing more than 1,000 gallons
per minute (Miller and Appel, 1997). Water fronistaquifer is considered “suitable for most
uses” with dissolved-solid concentrations lesmth,000 milligrams per liter (except in the most
westernmost parts of the aquifer) (Miller andp&l, 1997). Water from the Ozark aquifer is
used for municipal, industrial, andmestic supplies (Miller and Appel, 1997).

The St. Francois aquifer subtends the Ozarkfegand is 300-400 fedhick in south-central
Missouri. Water is withdrawn from the aquifermqmipally in the St. Francois Mountains, where
the aquifer crops out or is close to the surfdtiler and Appel, 1997). The aquifer is at the
surface at that location dueuplift and subsequent erosioWhere water is withdrawn, it is
considered “suitable for most uses” with diged-solid concentratits between 200 and 450
milligrams per liter (Miller andAppel 1997). Depending on location, yields of from 70 to more
than 125 gallons per minute are possible from the St. Francois aquifer (MDNR, 2012a).

Black River Watershed

The boundary of the Southeast Missouri Ozarks Regional RestoratioreBliacts the Black

River Watershed to the extent of the Ozark piysphic province, limiting coverage of this
Watershed to the upper section. Due to tffferdinces in topography, bedrock, soil, surface
water, and groundwater, the Missouri portion of the Black River Watershed will be separated
into two subbasins throughout tissction: the upper subbasirthe area above Clearwater Dam
and the lower subbasin is theardownstream of Clearwater Dammapproximately Poplar Bluff
and the southeast Missouri lowlands.

The following three of Nigh & Schroeder’s eoglcal subsections can be found throughout the
Upper Black River Watershed: Current Riveli${{CRH), Black River Ozark Border (BRO),
and St. Francois Knobs and Basins (SKB). TRH makes up more thanlhaf this Watershed
and can be found predominantly along the westeation and up to mosft the northern border
of the Watershed. The SKB cross over into theéenghed in two small sections located at the
Watershed’s northeast border and a smaller@eatithe middle of the eastern border of the
Watershed.



Physical Resources
Topography

The upper subbasin of the Black River Watershddigsouri lies in the Ozark Plateau within
two subdivisions, St. Francois Mountain and $iadem Plateau, according to MDNR (as cited in
MDC, 2004). Land elevations this upper subbasin range from 1,772 feet above ms| at Taum
Sauk Mountain, the highest point in Missouri4@4 feet above msl| at Clearwater Dam (MDC,
2004).

The overall topographic features vary gredtisoughout both subbasindluch of the upper
subsection of the Watershed has topograplatufes similar to the SKB and CRH subsection
which include igneous knobs and hills, chertishgently rolling hills giving way to steep
slopes, narrow ridges, and narrow valley bottofike lower subbasin, consisting of the BRO
subsection consists of moderatdlgsected hills and local flatwoods)d the relief in this area is
considerably lower than th&aund in the upper subbasin.

Upper subbasin pre-settlemengegation was a mixture of forest, mostly forests of oak and
shortleaf pine, open woodlands, glade, and spnallies. Pre-settlement vegetation for the
lower subbasin consisted of oak and pineswakdland and forest, with post oak flatwoods on
high, flat areas with the bottomland forestscdttered flatwoods, swa®, marshes, and sand
prairies.

Bedrock

The eastern part of the upmerbbasin of the Black River Watershed drains the St. Francois
Mountains, which are formed on Precambrigmeious and Cambrian sedimentary rocks as
reported by MDNR (as cited in MDC, 2004). Muchtlois Precambrian rock is weather-resistant
rhyolite, and consequently, sam valleys are formed in tleasily erodible Cambrian dolomite
(MDC, 2004). The area contains mineral dégasf lead, iron, mangase, silver, and cobalt
(Nigh and Schroeder, 2002). Deep subsurfaae meining occurs in the upper Black River basin
and the potential for more lead miningpigesent (Nigh an8chroeder, 2002).

MDNR defines the western and northern partheflower subbasin as lying in the Salem
Plateau, which is formed on Cambrian and@ician carbonate rockshd topped by a thin
layer of glacial loesgas cited by MDC, 2004).

Soil

Located in the upper subbasin of the Bl&ker Watershed, in the Salem Plateau, Goss-

Viburnum and Clarksville-Wilderness associasalominate in the uplands while Delassus-

Syenite associations dominaiethe river valleys (USDA as cited by MDC, 2004). Goss and
Clarksville soils are found on the sides afges and are well dreed and Viburnum and

Wilderness soils are located on the ridge {@pBC, 2004). While Wilerness soils are well

drained, Viburnum soils are poorly drainedeT&oss-Viburnum soils are suited for either

pasture or trees, while the remaining soils are best suited for trees. Both the Delassus and Syenite



series are moderately well drained and besgedddr northern red, white, and black oaks (MDC,
2004).

Throughout the upper subbasin, in the St. Ee@Mountains, Irondale-Killarney-Knobtop
associations dominate witholmdale and Killarney s$ig found on side slopes and Knobtop soils
on ridge tops (USDA as cited by MDC, 2004).e2o the high potential for erosion, stony
surfaces, and drought, all of these moderatelydvained, highly erodible soils are unsuitable
for row crops or pasture (MDC, 2004). The sogdg in northern and western sides of the lower
subbasin are Loring-Captina-Claviige and Clarksville-Captinassociations (USDA as cited in
MDC, 2004).

Surface Water

The Black River Watershed drains a total aska, 756 square miles in Missouri. The Black
River originates in Iron and Reynolds CoustiMissouri and flows south through Reynolds,
Wayne, and Butler Counties to thatstline and then southwesterly in Arkansas to empty into
the White River in Arkansas (MDC, 2004).

Two reservoirs exist in the watershed and botthe$e are located in the upper subbasin of the
Black River. The Black Riveltows through Clearwater Resgir in Wayne County and Lower
Taum Sauk Lake is located on the East Fadrthe Black River (MDC, 2004). These two
reservoirs in the upper subbasffeat stream flows and fish movement and the flow in the lower
Black River is primarily regulated by wateeleased through Clearwater Dam (MDC, 2004).

The watershed streams generally exhibit good water quality througleoDtztrk portion of both
subbasins (MDC, 2004).

Springs are common within thigatershed. Ponds have beenstructed for stock watering and
there are no flood control struces, except Clearwater Dam e middle Black River basin
(Nigh and Schroeder, 2002).

Ground Water

The Black River Watershed is comprised of twoigers, the Ozark aquifer and the St. Francois
aquifer. The Ozark aquifer is the major aqudethe Watershed with minor portion of the St.
Francois aquifer found at tiseirface near the northeast hdary and subtending the Ozark
aquifer elsewhere.

The Ozark aquifer is the primary water souimethe Ozark Plateau Physiographic Province
(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depth in south-centesouri, and providing more than 1,000 gallons
per minute (Miller and Appel, 1997). Water frahe Ozark aquifer is used for municipal,
industrial, and domestic supmiéMiller and Appel, 1997).

The St. Francois aquifer subtends the Ozarkfagand is 300-400 fedhick in south-central
Missouri. Water is withdrawn from the aquifermqmipally in the St. Francois Mountains, where
the aquifer crops out or is close to the surfdtiler and Appel, 1997). The aquifer is at the



surface at that location dueuplift and subsequent erosioWhere water is withdrawn, it is
considered “suitable for most uses,” and tyascal yields of 60 to 150 gallons per minute
(Miller and Vandyke, 1997).

Bourbeuse River Watershed

The ecological subsection Central Plateau (€&)be found throughout the Bourbeuse River
Watershed almost in its entirety, with tieception of the boundary of the upper Watershed
where minimal portions of the Outer OzarkrBer, the Meramec River Hills, and the Inner
Ozark Border subsections can be founde T# will be the only ecological subsection
addressed in this watershed descriptiontdugegligible extendf other subsections.

Physical Resources
Topography

The Bourbeuse River Watershed lies within $a¢em Plateau subdivision of the Ozark Plateau
and is defined as a region composed of steep-sided hills and deep valleys, separated by gently
rolling uplands (MDC, 1999). Loted within the northeastern quarter of the Ozark Plateau, the
Bourbeuse River Watershed’s main channel graddotv compared to the other streams of this
area, with gradients of theltttaries slightly higher in the lower watershed compared to the
upper watershed (MDC, 1999). Within the headwvgaté the river neaRolla, MO, elevation

starts at 1,140 feet above masid ends near Union at approximately 500 feet above msl| (MDC,
1999).

The CP subsection consists of some of the iasected portions ¢fie Ozark Highlands and
therefore a portion that retains the semblasfaetrue plateau surface (Nigh and Schroeder,
2002). For the majority of the plateau marthiare is a more gradual transition to greater
dissection of the land surface witie exception being the break with the river hills which is very
sharp and unmistakable in the landscape (Migh Schroeder, 2002). Pre-settlement vegetation
was mostly savanna or grassy woodlard] prairie (Nigh and Schroeder, 2002).

Bedrock

The geology of the Bourbeuse River vallegimilar to the upper Meramec River watershed
(MDC, 1999). However, MDNR further clarifi¢at the Bourbeuse River Watershed possesses
a range of surface rocks varying in age fribia younger Pennsylvanian to the older Ordovician
Period (as cited by MDC, 1999). Therefores Bourbeuse River Watershed has younger rocks
than the Pre-Cambrian Age rock formations of the Meramec River Watershed (MDC, 1999).
Periodic uplift has locally elevated olderddwician rock above younger Pennsylvanian (MDC,
1999).

There are two north trending faults that "samdithe newer Pennsylvanian Age formations
between the older Ordovician Age formationsha Bourbeuse River Watershed (MDC, 1999).
The interior contains, from gater to lesser extent, the Pgrimanian undifferentiated, the
Roubidoux Formation, and a collection of Ordawan Formation rock types containing



Smithville, Powell Cotter, and Jefferson City Dolomite formations (MDC, 1999). On either side
of this interior are the Roubidoux Formatiand Gasconade Dolomite (MDC, 1999). Itis
possible that along with the various rock types,fdult contributes to formation of the springs
within the Watershed.

Soil

Ozark region soil types can be variable, mostrohaving infertile, stonglay soils in some

areas and fertile, loess-cappedssim others (MDNR as citedy MDC, 1999). Stony cherty soils
characterize much of the Ozarks (MDC, 1999). K3uitle is excessivelgrained and formed in
cherty dolomite and limestone residuum3®, 1999). Allgood and Persinger describe the
surface soil as a very cherty silt loam underlay a very cherty, silty clay loam (as cited by
MDC, 1999). Lastly, Coulstone is a deepnsavhat excessively drained soil formed in
sandstone and cherty dolomite on side slopesigés (MDC, 1999). In the extreme north of the
Bourbeuse River Watershed a boundamyraavn where loess becomes a significant
characteristic of the upland surface (Nigh and Schroeder, 2002).

Ridge-tops in the Bourbeuse Riwatershed have a thin mantiEloess caps and subsoils
formed in fragipans which appear cementedrasttict roots (Allgood anBersinger as cited in
MDC, 1999). Within the Ozark Border region, styibes are unlike the soitsf the Ozark region,
having the classifications Union, Gascondédess, and Peridge (MDC, 1999). Union, Hobson,
Goss, and Peridge are found on uplands andsfailitypes are found ithe river bottom areas
along the Bourbeuse River: Nolin, Halter, Cedargap, and Ashton (MDC, 1999).

Cropland and pasture, found primarily withire tthoodplain areas, are tkend uses for 45% of
the Bourbeuse River Watershed (MDC, 1999). HRiitye percent of the tdtand area within the
watershed is deciduous forest@@, 1999). Other forest typeseagvergreen and mixed forest
land (MDC, 1999).

Surface Water

The Bourbeuse River Watershed, excluding theadec River and the Big River Watersheds,
drains 842.9 square miles (MDC, 1999). Themuhannel of the Bourbeuse River flows
northeasterly through Phelps, Gasconade, and kmad&unties to join tB Meramec River with
its watershed encompassing portions of Mai@sage, and Crawford Counties (MDC, 1999).
The Bourbeuse River is 147 miles fronouth to headwaters (MDC, 1999).

The Bourbeuse River Watershed has fewer spnvith smaller discharges than the Meramec
River Watershed (MDC, 1999). Stream water qualdries according tagricultural runoff and
runoff from urbanized aredbligh and Schroeder, 2002).

Ground Water
The Bourbeuse River Watershed is underlain egtivglthe Ozark aquiferlt is the thickest

aquifer within the Ozark Plateau aquifer system, averaging 1e@d@nfdepth in south-central
Missouri, and providing yields of more than 10Gfrllons per minute (Miller and Appel, 1997).



Water from this aquifer is considered ‘tsldle for most useskith dissolved-solid
concentrations less than 1,000 milighs per liter (except in the stovesternmost parts of the
aquifer) (Miller and Appel, 1997). Water fraitme Ozark aquifer is used for municipal,
industrial, and domestic sulgs (Miller and Appel, 1997).

The surface karst of the CP is avfethe chief sources for groundwater that resurfaces in the
numerous large springs of the surrounding ectred-river subsections (Nigh and Schroeder,
2002). The CP is a major source area for groundvifadiemerges in springs in the entrenched
stream valleys on its sides (Nigh and Scteye2002). Throughout these areas, decomposed
bedrock has formed an unconsolidated resich&erial, allowing higlates of groundwater
discharge according to Vandike (as cited in M2@99). Subsurface water is abundant and of
high quality, except for “hardness” (Nigh and Schroeder, 2002).

Current River Watershed (including the JacksFork River Watershed)

The boundary of the Southeast Missouri Ozarkgiéteal Restoration Plarestricts the Current
River Watershed to the extent of the Arkafigissouri state boundary, therefore limiting this
watershed discussion to focus on Missoyshysical resources. The SEMORRP boundary
includes the Jacks Fork Riverirdbbutary of the Current Rivewhich is sectioned off in the
Current River Watershed (Figure 1). Therefties section will address both the Current River
Watershed and the Jacks Fork Watershed.

A majority of the middle section of the CurrenvBi and Jacks Fork’s watershed consists of the
Current River Hills (CRH). The Central Réau (CP) subsectionfieund in four small

fragments to the north, west, and south ofwhérshed. The Black River Ozark Border (BRO)
has a small segment located to the/\southeast of the Watershed boundary.

Physical Resources
Topography

Both the Current River and Jacks Fork RiWatersheds lie within the Salem Plateau
Subdivision of the Ozark Plkiu Physiographic Region (MDC, 2003 and MDC, 2001a). MDNR
describes the Salem Plateau Subdivision as dyhitigsected plateau with upland elevations
ranging from 1,000 to 1,400 feet above ms| and logaf ranging from 100 - 200 feet in the
uplands to 200 - 500 feet elsesvh (as cited by MDC, 2001a).

Elevations within the Current River Waterdh@ange from a maximum of approximately 1500
feet above msl in the uplands to approximagdQ feet above msl in the lower portions (MDC,
2003). The Jacks Fork Watershed elevatrange from a maximum of approximately 1,600
feet above msl in the uplands to approxima&siQ feet at the confluence of the Jacks Fork and
Current Rivers (MDC, 2001a). Local relieftddrom the MDC Fisheries Research Fish
Collection Database indicatar@nimum local relief of 316 feet and a maximum of 468 feet
within the watersheas cited by MDC, 2003).



The historical land cover of tieurrent River Watershed uplandsnparily consisted of pine and
mixed pine/oak woodland with an open understory of grasses and shrubs (MDC, 2003 and Nigh
and Schroeder, 2002). Prairie and savanna ngenvere also occasionally common in some

areas (MDC, 2003 and Nigh and Schroeder, 2002).

The CRH subsection consists of gently rollmbs which give way to steep slopes, narrow
ridges, and narrow valley bottoms whereas thes@#3ection consists of some of the least
dissected portions in this areadatherefore a portion that retait® semblance of a true plateau
surface (Nigh and Schroeder, 2002). In most plactdse CP, there ismore gradual transition
to greater dissection of the lasdrface with the break of thever hills being very sharp and
unmistakable in the landscape (Nigh and 8elder, 2002). The BRO subsection consists of
moderately dissected hills with a local relieftoB00 feet, and the local flatwoods of much less
relief (Nigh and Schroeder, 2002). The westeoundary of the BRO bsection with the CRH
Subsection is drawn where the loviecal relief of this subséion increases to more than 250
feet (Nigh and Schroeder, 2002).

Bedrock

The geology of the Current River and Jacks BE&iatersheds consists primarily of dolomites
and sandstone/dolomites of Ordoviciae &y1DC, 2003 and MDC, 2001a). Significant
exposures of Cambrian Dolomite and Precambigaedus Rock associated with the St. Francois
Uplift are present in the midellportion of the Current River Watershed (MDC, 2003). This
same dolomite is present in the lower poridithe Jacks Fork Watershed along with small
exposures of Mississippian limestone and Precemligneous rock (MDC, 2001a). Quaternary
Alluvium, associated with the Bootheel area of Mig$, exists in the southeastern portion of the
Current River Watershed (MDC, 2003). lkid#&ion, a few small areas of Mississippian
limestone and limestone/sandstone occur oiCtireent River Watershed's eastern boundary.

As is the case in most watersheds of the Kzdhe geology of the Current River and the Jacks

Fork River Watersheds in combination with tlienate has created a karst landscape within the
watersheds (MDC, 2003 and MDC, 2001a). Thistkarsdscape is characterized, in part, by a

close relationship between the surface water and groundwater systems and these points or areas
of surface water/ground water interaction inéuosing streams, sinkholes, and springs (MDC,

2003 and MDC, 2001a).

Soil

The Current River and Jacks Fork Watershedsitoprimarily within the Ozarks Soil Region,
which Allgood and Persinger dedmgias "cherty limestone ridgesttbreak sharply to steep side
slopes of narrow valleys” (as cited in, MDC, 2003). Loess occuaghim mantle or is absent
throughout this region. Soils formed in the resigiufrom cherty limestone or dolomite range
from deep to shallow and contain a high percentdgdert in most places. Some of the soils
formed in a thin mantle of loess are on tliges and have fragipansghich restrict root
penetration (MDC, 2001). Soil mostly formed unttgest vegetation with native, mid-tall and
tall grasses common in open or glade area.

10



Both of these watersheds occur within the Ozark Soil Region. The following ten soil
associations occur within the Current River \Welted: Captina-Clarkgle-Doniphan, Captina-
Macedonia-Clarksville, Captina-Macedonia-Daman-Poynor, Hartville-Ashton-Cedar Gap-
Nolin, Hobson-Coulstone-Clarkdle, Lebanon-Hobson-Clarkdie, Loring-Union-Doniphan,
Wilderness-Clarksville-Coulstone, Calhoun-Agon, and Bosket-Tuckerman (Allgood and
Persinger as cited by MDC, 2003). Allgood andgsiger provide the following list of five soil
associations found in the Jacks Fork Wdteds Captina-Clarkslie-Doniphan, Captina-
Macedonia-Doniphan-Poynor, Hobson-Coulstonark3ville, Lebanon-Holmn-Clarksville, and
Wilderness-Clarksville-Coulstone (as cited by MDC, 2001a).

Surface Water

Total drainage area of the Current River Watershed, includengattks Fork River Watershed,
is approximately 2,621 squareles (MDC, 2003). The Jacks Fork River is formed by the
confluence of the North Prong and South PronthefJacks Fork (MDC, 2003). From this
confluence, the Jacks Fork River flows in antedg direction for approximately 49 miles before
joining the Current River (MDC, 2001a). Approxitaely 18% of the Current River Watershed is
drained by the Jacks Fork River (MDC, 2003nhe Current River flows approximately 184
miles in a southeasterly to south directiorotlgh portions of 9 counties in Missouri and 2
counties in Arkansas (MDC, 2003).

Missouri counties that the Current River Wabed occupies include Texas, Dent, Reynolds,
Shannon, Howell, Oregon, Carter, Butler, and &ipl The Jacks Fork Watershed occupies a
land area of 445 square miles in portionglofvell, Shannon, and Texas Counties (MDC,
2001a).

Springs, some of them exhilmg huge discharge (Big Spring has an average discharge of 440
cubic feet per second), are numerous and praigtgficant amounts of base flow and reduce
seasonal fluctuations (Nigh and Schroeder, 20@9ying flow accounts, to a large extent, for

the higher sustained flows ofany Ozark streams relativedtseams in other regions of

Missouri (MDC, 2003). Likewise, stam flow within the Jacks Fork Watershed is also enhanced
by springs (MDC, 2003). Natural ponds or lakes absent, except for sinkhole ponds (Nigh and
Schroeder, 2002). Overall water quality witthe watershed appeato be relatively good

based on the limited scope of analysis provided in this document (MDC, 2003).

Ground Water

The Current River and Jacks Fork Watersheds arpised of one aquifer, the Ozark aquifer.
The St. Francois aquifer subtends each of thesas and is not often used for supplying drinking
water.

The Ozark aquifer is the primary water souimethe Ozark Plateau Physiographic Province
(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depthsouth-central Missouri, and providj well yields of more than
1,000 gallons per minute (Miller and Appel 199YYyater from the Ozark aquifer is used for
municipal, industrial, and domessapplies (Miller and Appel 1997).
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Eleven Point River Watershed

Two ecological subsections, the Current RivédlisHCRH) and the Central Plateau (CP) are
found in the Eleven Point River Watershed. The GRldcated in the ntheast corner of the
Eleven Point River watershed boundary while @P encompasses the western, southwestern,
and southern sections of the Watershed.

Physical Resources
Topography

The Eleven Point Watershed lies within the 8aflateau Subdivision d¢fie Ozark Plateau and

is defined by MDNR as a heavily dissectedtehu with upland elevations of between 1,000 and
1,400 feet (as cited in MDC, 2001b). Local relieftba uplands is between 50 to 200 feet and in
the deeply entrenched valleys between 200 to 600 feet (MDC, 2001b and Nigh and Schroeder,
2001). Elevations within the Watershed rabgéveen 1,500 feet above msl in the uplands to
less than 340 feet abowesl in the lower portions of the washied within Missouri, specifically

the Eleven Point River near the Missi-Arkansas statline (MDC, 2001b).

Long gentle slopes are separated by broad, roundiges and wide, flat ieys, while drainages
north of the Eleven Point Riven the CRH subsection, arearhcterized by highly dissected
hills with narrow ridges and steep side slope®®/12001b). Areas in the CRH can be locally
identified as gently rolling hills giving way to steep slopes, narrow ridges, and narrow valley
bottoms while the CP occupies the higher, mily dissected parts of the Ozark Highlands.
(Nigh and Schroeder, 2002)Local karst, losing steams, and large springs are characteristic
(Nigh and Schroeder, 2002).

Pre-settlement vegetation tlughout the CRH was mainly woodlands and forests of oak and
shortleaf pine (Nigh and Schier, 2002). Second-growth forests now dominate the landscape,
with cleared land in valley bottoms (Nigh anch8meder, 2002). CP pre-settlement vegetation
was mostly savanna or grassy woodlamdl prairie (Nigh and Schroeder, 2002).

Bedrock

A majority of the Eleven Point Waterghes underlain by Ordovician age dolomites and
sandstone/dolomites as definedtbg Missouri Spatial Data Information Service (as cited in
MDC, 2001b). Isolated areas Miississippian age limestone and limestone/sandstone are also
present. According to Nigh, the light browhigray, cherty dolomite of the Gasconade
Formation form the prominent bluffs and steagged hillsides along tHeleven Point River (as
cited by MDC, 2001b). The bluff and hillsidase capped by a thick layer of Roubidoux
Sandstone on the ridges and upper slopes (MIDG1b). The Jefferson City-Cotter Formation, a
cherty dolomite occurring along ridge topsaisommon Ordovician age formation in the
uplands of the Watershed ( from Nigh, 128& MDC, 1997 as cited in MDC, 2001b).
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Bedrock in the CRH consists of Cambrian agertshdolomites and Ordovician cherty dolomites
and sandstones (Nigh and Schroeder, 2008 dolomites are soluble and create karst
topography, including some very large spriagsl caverns, sinkholes, box valleys, and dry
valleys (Nigh and Schroeder, 2002).

In the CP subsection, large, well-develogadst tracts are found around Howell and Oregon
Counties (Nigh and Schroeder, 2002). ThroughoaQR, most of the uplands shows the effects
of severe, pervasive, and loegduring dissolution of the carbdadedrock and the surficial
materials are characteristicaliaturally rocky and have beemde more so by human-induced
erosion of fines following clearing dlfie land (Nigh and Schroeder, 2002).

Soil

The Eleven Point Watershed occurs withie @zark Soils Region, which Allgood and Persinger
describe as “cherty limestone ridgnat break sharply to steedesislopes of narrow valleys” (as
cited in MDC, 2001b). Soils are rocky and formrmadinly from carbonate and sandstone bedrock
(Nigh and Schroeder, 2002). The following aod associations found in the Eleven Point
Watershed: Captina-Macedor@darksville, Captina-Clarkslle-Doniphan, Wilderness-
Clarksville-Coulstone, and Hartvilashton-Cedargap-Nolin (alluvial). Soils formed in the
residuum from cherty limestone or dolomitega from deep to shallow and contain a high
percentage of chert in most places (MDC, 2001bgskmccurs in a thin mantle or is absent and
some of the soils formed in a thin mantlda#ss are on the ridges anave fragipans, which
restrict root penteation (MDC, 2001Db).

Surface Water

The drainage area of the Eleven Point Wsdted in Missouri is 1024.7 square miles (MDC,
2001b). MDNR reports that the Eleven Paiatershed is exceptional for the number and
length of losing streams in the upper and migdigions of the watershed (as cited in MDC,
2001b). Much of the water produced by the ErefPoint Watershed emerges from springs
originating within other watersheds and it leely that springs within the Watershed contain
ground water from other watershgdi4DC, 2001b). These springssist in maintaining base
flows in the middle and lower portions of tR&even Point River, while streams in the
headwaters of the watershed are frequentlydde/to decreased significant spring input (MDNR
as cited by MDC, 2001b).

Stream gradients in the CRH subsection are modgisteep to steep and typical streams in this
area carry large bedloads of samdi gravel, and their channélave gravel and sandbars with
pools, and riffles and little suspended sedinfBigh and Schroeder, 2002). The CP section of
the Watershed, is where widespread karst ¢immdi inhibit the development of surface streams
(Nigh and Schroeder, 2002).

Ground Water

The Eleven Point River Watershed lies witthie Ozark Plateau’s aquifer system, located
throughout southern Missouri, southwestéaemsas, eastern Oklahoma and northwestern
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Arkansas. The Watershed is underlain entirelyhigyshallow Ozark aquifer (Nigh & Schroeder,
2002).

The Ozark aquifer is the primary water souimethe Ozark Plateau Physiographic Province
(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depth in south-centesouri, and providing more than 1,000 gallons
per minute (Miller and Appel, 1997). Water fronmstaquifer is considered “suitable for most
uses” with dissolved-solid concentrations lesmth,000 milligrams per liter (except in the most
westernmost parts of the aquifer) (Miller andp®l, 1997). Water from the Ozark aquifer is
used for municipal, industrial, and mestic supplies (Miller and Appel, 1997).

Subsurface water is abundant and of highityyaxcept for “hardness” in the CP and this
subsection is a major source area for groundwhgtremerges in springs in the entrenched
stream valleys on its sidé¥igh and Schroeder, 2002).

The St. Francois aquifer subtends the Ozarkfagand is 300-400 fedhick in south-central
Missouri. Water is withdrawn from the aquifamly principally in the St. Francois Mountains,
where the aquifer crops out or is close to tivéase (Miller and Appel, 1997). The aquifer is at
the surface at that location due to uplift and sgbent erosion. Where tea is withdrawn, it is
considered “suitable for most uses” with diged-solid concentratits between 200 and 450
milligrams per liter (Miller and Appel, 1997). Pending on location, yields of from 70 to more
than 125 gallons per minute are possibterfithe St. Francois (MDNR, 2012a).

Meramec River Watershed
Physical Resources

As one of the ecological subsecis identified by Nigh and ®coeder in their 2002 Atlas of
Missouri Ecoregions, the Meramec River H{IMRH) comprises a majority of the Meramec
River Watershed. The lower Watershed caifobed in a small section of the Inner Ozark
Border (10B) before draining into the Missigpi River while the upper Watershed, located on
the west to southwestern borde defined by the ecologicalissection, Central Plateau (CP).

The Bourbeuse and Big Rivers are technicakgsified in the Meramec River Watershed, since
they are tributaries of the Meramec Rivén.this Southeast Missiri Ozarks Regional
Restoration Plan the Big, Bdweuse and Meramec Rivers amated in separate watershed
sections.

Topography

Most of the Meramec River Watershed lies within the Salem Plateau subdivision of the Ozark
Plateau. The lower Meramec River lies witllie Central Lowland Region (MDC, 1998). The
Watershed is located in the northeastern quaftthe Ozark Highlands and excluding the
Bourbeuse and the Big Rivers, drains 2,149 mgjoales into the upper Mississippi River
Watershed according to the MDC Fisheriesé&sech Section (as cited by MDC, 1998). The
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lower Watershed flows through urbanized areas of St. Louis and Jefferson Counties, while the
upper Watershed meanders through feesind agricultural areas (MDC, 1998).

The Meramec River Watershed is one of the maggied regions of the Midwest, especially
throughout the MRH subsection where it consistsilyf to rugged lands with steep slopes and
narrow valley bottoms (Nigh and Schroeder, 200Topography varies from wide ridges and
gentle slopes to narrow ridgesteep slopes and bluffs (MDC, 1998). USDA defines the north
and west portions of this area as gentliing topography while €tep rolling topography is

found in the south-central portions (as cibydVIDC, 1998). Land elevations range from 400

feet to 1,400 feet above msl M, 1998). Local karst, losingrems, and large springs are
characteristic (Nigh and Schiaer, 2002). Pre-settlement vegetation was a pine-oak and mixed-
oak woodland and forest (&1 and Schroeder, 2002).

Bedrock

The Meramec River Watershed contains a rasfgairface rocks vanyg in age from the
Pennsylvanian to the Precambrian period (MDNRitel by MDC, 1998). The majority of these
surface rock types consists of Cambrian age cherty dolomites and Ordovician cherty dolomites
and sandstones (Nigh and Schroeder, 2002).d®lmnites are soluble and create impressive
local karst, including some very large springgiensive caverns and narous dry valleys and

are locally prominent in the Salem Platébligh and Schroeder, 2002 and MDC, 1998).

On a smaller scale, MDNR claiss bedrock found in the lowgortions of the Watershed near
the Mississippi River as rock tfie Mississippian Age, which includes the St. Louis Limestone,
Salem Formation, Keukok Limestone, and Burlington Limestone (as cited by MDC, 1998).
Between Gray Summit and Valley Park, theerimeanders through the geologically older
Ordovician Age rocks are stratified from old&stoungest by the St. Peter Sandstone, Joachim
Dolomite, and Plattin Formation (limestone, shaled chert) (MDC, 1998Potosi Dolomite is
found primarily along the bottomlands of the upper and middle Meramec River (MDC, 1998).

Soil

The Natural Resources Conservation Service (NRE28 Survey characterizes the area within
the northern most parts of the Meramec Rivetéf&ned in an aggregate of soils known as the
Deep Loess Hills, shifting to the Ozark Borded déine Ozark Plateau to the southwestern extent
(NRCS, as cited by MDNR, 1986 in MDC, 1998).variety of separate soil types can be found
in this area due to the localnations in climate and parent teaal, landforms, and vegetation
(MDC, 1998). The Hartville-Ashton-Cedargapd{oAssociation parallels the Meramec River
channel (MDC, 1998).

As defined by Allgood and Persinger, withiretbeep Loess Hills area, the Menfro-Winfield
Association comprises part of the MerameeeRiWatershed (as cited by MDC, 1998). Menfro
is a deep, well-drained soil, formed in loess ritlges and side slopes. Winfield is moderately
well drained soil (MDC, 1998). The surface is silt loam underlain by moderately permeable,
silty clay loam subsoil (MDC, 1998).
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The Ozark Border is a transitidrezea between the Deep Loesfidhrea and the Ozark Plateau,
and within this Border, there are two major smsociations: the Unin-Goss-Gasconade-Peridge
Association and the Hobson&tksville-Gasconade Assotiezn (MDC, 1998). Allgood and
Persinger characterize ridge tops as having a thin marittessf caps and soils formed in
fragipans (as cited in MDC, 1998). Soil associatiaresalso similar tthe Ozark Plateau with

the exclusion of the Union and the GasconadB@Y11998). Deep, cherty clayey soils are red in
color, due to the high iron contethiat oxidizes on exposure (MDC, 1998).

Forests, scattered glades, and prairie aredsand in the Ozark Plateau and the stony, cherty
soil types in this area are variable, generally igunfertile, stony clay sts in some areas and
fertile, loess-capped soils in others (MDC, 1998hil formation is slow from the result of the
weathering limestones, an important soil formiagk, and it leavesttie behind except chert
(Pflieger as cited by MDC, 1998Vithin the Ozark Plateau fospil associations predominate:
the Lebanon-Hobson-Clarksville Association, Hobson-Coulstdag@lle Association, the
Captina-Clarksville-DoniphaAssociation, and the Hartig-Ashton-Cedargap-Nolin
Association (Allgood & Persinges cited by MDC, 1998).

Surface Water

The Meramec River Watershed is located iavdord, Dent, Franklin, Iron, Jefferson, Phelps,
Reynolds, St. Louis, Texas, and Washington @GieenThe main channel of the Meramec River
flows through 218 miles carrying water from the scarcely populatedtéaleand agricultural
upper watershed north easterly to the heavipyuteted and urbanizeduer watershed to enter
the Mississippi River below St. Louis (MD@998). The Meramec River and its tributaries
drain 2,149 square miles (MDC, 1998).

Springs in the Meramec River Watershed are maageand provide significant amounts of base
flow, reducing seasonal fluctuatis (Nigh and Schroeder, 200Qleramec River base flows are
well sustained by these springs dryddrainage from the two largeajor tributaries, the Big and
Bourbeuse Rivers (MDC, 1998). This Wateshas many moderately mineralized springs
with calcium, magnesium, and bibanate as the predominant disea components, but sulfate
and chloride comprise a significant portiontloé dissolved solids in the water (MDC, 1998).

Overall, water quality within the Meramec River Watershed is good. In the upper Watershed
(Dent, Phelps, and parts of Crawford Couwsjtiempoundments containingining tailings pose a
potential threat to stream vea quality (MDC, 1998). In thepper and middle Watershed, cattle
grazing on bottomland pasture is very common. [dlner Watershed is an urbanized zone that
poses other threats to water quality from sediland disturbance, and pollution-laden runoff
entering into the lower Meramec system rapidly because of impervious surfaces from
development and the channetina of tributaries (MDC, 1998).

Ground Water
The Meramec River Watershed is underlain elytiog the Ozark aquifer. The St. Francois

aquifer underlays the Ozark aquiferthis region. It is the tbkest aquifer within the Ozark
Plateau aquifer system, averaging 1,000 fedepth in south-central Missouri, and providing
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more than 1,000 gallons per minute (Miller akqgpel, 1997). Water from this aquifer is
considered “suitable for most uses” witlssblved-solid concentrations less than 1,000
milligrams per liter (except in the most westgiost parts of the aquifer) (Miller and Appel,
1997). Water from the Ozark aquifer is usednfmunicipal, industrial, and domestic supplies
(Miller and Appel, 1997).

The surface karst of the CP is aofethe chief sources for groundwater that resurfaces in the
numerous large springs of the surrounding eotred-river subsections (Nigh and Schroeder,
2002). The CP is a major source area for groundwiadeiemerges in springs in the entrenched
stream valleys on its sides (Nigh and Sceye2002). Throughout these areas, decomposed
bedrock has formed an unconsolidated resich&érial, allowing highlates of groundwater
discharge according to Vandike (as cited in M2@99). Subsurface water is abundant and of
high quality, except for “hardness” (Nigh and Schroeder, 2002).

Upper St. Francis River Watershed

The boundary of the Southeast Missouri Oz&tkgional Restoration Plan, as well as the
Missouri/Arkansas state boundary limits the St. EiaRiver Watershed tihe upper section of
the watershed. The Upper St. Francis Rivetaf&ned is composed of the following three
Missouri ecological subsections as defined by Nigh and Schroeder’s 2002 Atlas of Missouri
Ecoregions: St. Francois Knohad Basins (SKB), Black River Ozark Border (BRO), and Inner
Ozark Border (I0B).

Approximately two thirds of the Watershed ismqmosed of the SKB witthe lower section of

the Upper St. Francis Watershed basin locatédarBRO subsection. A sliver of the IOB can

be found at the northern border of the UppeF&incis River Watershed. Because this IOB area
is so minute within this Watershed it will regeiminimum treatment relative to the other two
ecological subsections in thi¥atershed description.

Physical Resources
Topography

The Upper St. Francis River Watershed is foumBllissouri and is equig divided, north and

south, between the high-relief Okdtlateau and the low-relief BBissippi Alluvial Plain. The

SKB subsection has three different topographic features: the igneous knobs and hills, the smooth
floored basins and valleys on dalites and sandstones, and the dolomite, sandstone, and cherty
hills (Nigh and Schroeder, 2002). Relief is gatig high with local relief of 300 — 1,000 feet

(Nigh and Schroeder, 2002). Pre-settlemegetation was a mixture dbrest, open woodlands,
glades, and small prairies in the basins (Nigh Schroeder, 2002). Exdtemally large areas of
igneous glade and woodland complexes remain, pastures and grazed woodlands occupy the
basins, and lead mining has sdadfthe land especially in therfapper part of the Watershed in

the SKB (Nigh and Schroeder, 2002).

The BRO lies on the southern border of the Ozatittupmpeded drainage occurs in the soil
and residuum where stream dissection is wé&dgewhere, slopes are relatively steep and rocky
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(Nigh and Schroeder, 2002). Within the BRO, laedief in the dissecteparts is up to 200 feet,
significantly less than the hillignorth and west subsections (Nigh and Schroeder, 2002).

The absence of a deep cherty residuum in theags Ozark uplift and ¢hformation of erosion
resistant upland soils resultslitlle gravel accumulation in ghalluvial floodplain soils (MDC,
2001c). Channel substrates found in the St.dtsacontain a significant proportion of stable
cobble, stone, and boulders, and streambank seilmare cohesive than in most Ozark streams
because of lower densities of gravel (MDC, 2001c).

Bedrock

The headwater area of the St. Francis Rivdoiminated by the Ozark uplift which has exposed
outcrops of Precambrian igneous rock on as naschO percent of the surface on some slopes as
reported by MDNR (as sited in MDC, 2001d)hese hard igneous rocks have no overburden,
and shut-ins, cascades, and waterfalls producemtnigid boundaries thabntrol the course,
gradient, and floodplain featuresthe first 80 miles of the SFrancis River channel (MDC,
2001c). The predominance of impervious rockhis area limits infiltration and subsurface

flows causing rapid runoff,dishy hydrographs, frequent flting, and a poor aquifer that

provides low, unstable ba flows (MDC, 2001c).

Downstream, igneous rock is replaced by bedrmmsisting of hard Cambrian dolomites and
sandstone in the SKB. In the hills, theatuoltes and sandstones have eroded and are found
mainly in the basins (Nigh and Schroeder, 200Zventually, cherty Ordovician dolomite
becomes the primary underlayment adjacent to the Wappapello Lake basin (MDC, 2001c).

The BRO is underlain by thiatherty dolomites and sandstones of the Ordovician Gasconade
and Roubidoux Formations (Nigh and Schrae@802). Throughout the BRO, dolomites are
soluble and create karst condits while signature iskholes and caverns that are found in the
Ozarks are occurs less freqtlgr{Nigh and Schroeder, 2002).

Soil

According to NRCS, soils formed in the hardyegus rock of the upland ridge tops lack an
overburden of chert or loesedhare typically described astesmely bouldery, cobbly, or stony

with outcrops sometimes occupying 50 percerihefsurface area (aged by MDC, 2001c).

Within these igneous bedrock areas, soils arderaiely deep and acidic (Nigh and Schroeder,
2002). The combination of low soil fertility, idtc reactions, rapid runoff, and low water

capacity, contributes to prode extremely droughty conditiotizat are most suitable for
woodlands and limited grass production (MDC, 2001c). Soil series most frequently associated
with the uplands are Irondale, SyenBbelassus, and Clarkiie (MDC, 2001c).

A large proportion of stones and boulders can be found in the finer silt-loam soils formed on the
slopes, and a chert overburden appears on sothe &ot slopes (MDC, 2001c). A fragipan is
usually present which createsot restriction depth of less thémee feet (MDC, 2001c). Soils

on interfluve positions include é¢hmoderately well-drained Captisaries, with a root-restricting
fragipan in the very gravelly residuum beldve silty clay loam loess subsoil (Nigh and
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Schroeder, 2002). Soil series most fredlyesssociated with #nslopes are Auxvasse,
Killarney, Courtois, Fourche, and Wilber (MDC, 2001c).

The sand-silt-clay loams formed in St. Francis River floodplains are highly fertile, but fertility
tends to decrease to moderate in a downstrbegation (MDC, 2001c). Soils range from neutral
to only slightly acidic, runoff is moderate, and water cagasihigh (MDC, 2001c). Soil series
most frequently associated with thedtiplains are Wakeland, Haymond, and Pope (MDC,
2001c).

Surface Water

The St. Francis River drains the south-cergoation of the SKB, wh much of the BRO
containing the section of the St. Francis Rivett creates Wappapello Lake. The St. Francis
River originates in northeabn County, on a divide that separates the Black, Big, and St.
Francis River drainages. The Btancis River flows to the northeast around the St. Francois
Mountains uplift (St. Francois County), themrtsi south and flows tbugh Madison and Wayne
Counties before flowing through Wappapello Lak¢éhe Missouri/Arkansas border, and then
continues through Arkansas and into the MississippeRIMDC, 2001c).

The St. Francis River, from its headwatershi® Arkansas/Missoulorder, is 225 miles long

and its basin drains 1,839 square miles in MisSddiDC, 2001c). In tle upper basin, six dams
are located which can affect flows and frabvement (MDC, 2001c). These include Wappapello
Dam and Lake and the dam at DiSalvo Lakehe mainstem and four dams located on
mainstem tributaries (MDC, 2001c). The upper basidrier than most Ozark drainages on the
Salem Plateau because of poor groundwaterargehassociated with the predominance of
impervious, igneous rock (MDC, 2001c).

Ground Water

The Upper St. Francis River Watershed lies withm Ozark Plateau’s aquifer system, located
throughout southern Missouri, southwestéansas, eastern Oklahoma and northwestern
Arkansas. The aquifer within the upper sectiothefSt. Francis Watershed is comprised of two
aquifers, the Ozark aquifer anceteeper St. Francois aquifer.

The aquifers are composed of limestonespmidies, and sandstones, separated by a shale
confining unit of minimal permeability (Mér and Appel, 1997). The predominance of
impervious rock in this area limits infiltrath and subsurface flows causing rapid runoff, flashy
hydrographs, frequent flooding, therefore, creatipgar aquifer for this area that provides low,
unstable base flows (MDC, 2001c). Rechargadiifers occurs primarily through precipitation
at outcrop areas, but also minimally acrogsdbnfining unit (compsed of minimally

permeable shale and permeable limestone)é¢Mind Appel, 1997). Water primarily passes
through the aquifers via fracturaad bedding planes, resulting in the dissolution of carbonate
rocks, enlarged byways, and additional kareatures (Millerand Appel, 1997).Water
discharges from the aquifers as base flow streams or springs (Miller and Appel, 1997).
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The Ozark aquifer is the primary water souimethe Ozark Plateau Physiographic Province
(Miller and Appel, 1997). It ishe thickest aquifewithin the Ozark Plateau aquifer system,
averaging 1,000 feet in depth in south-centtesouri, and providing more than 1,000 gallons
per minute (Miller and Appel, 1997). Water fronistquifer is considered “suitable for most
uses” with dissolved-solid concentrations lesmth,000 milligrams per liter (except in the most
westernmost parts of the aquifer) (Miller andp&l, 1997). Water from the Ozark aquifer is
used for municipal, industrial, and domestipgiies (Miller and Appel, 1997). MDNR indicates
that no irrigation occurs in the upper watershed (as cited in MDC, 2001c).

The St. Francois aquifer subtends the Ozarkfeand is 300-400 fegtick in south-central
Missouri. Water is withdrawn from the aquifeimqmipally in the St. Francois Mountains, where
the aquifer crops out or is close to the surfddéler and Appel, 1997). The aquifer is at the
surface at that location dueuplift and subsequent erosioWhere water is withdrawn, it is
considered “suitable for most uses” with diged-solid concentratits between 200 and 450
milligrams per liter (Miller and Appel, 1997). Pending on location, yields of from 70 to more
than 125 gallons per minute are possfbden the St. Francois (MDNR, 2012a).

Biological Resources
Terrestrial Habitat

Before settlement, the Ozarks were matirtypbered with oak and oak-pine forests and
woodlands (Nigh and Schroeder, 2002). Opak and pine woodlandgith bluestem grass
occupied higher, gentler ground and steep expsiegeas (Nigh and Schroeder, 2002). Closed
forest of oak, shortleaf pine, and mixed deciduspecies were best developed on the roughest,
most dissected lands (Nigh and Schroeder, 20G2des, fens, and sinkhole ponds added to the
diversity (Nigh and Schroede2002). Bottoms were mainly fasted with mixed hardwood and
riverfront sycamore-cottonwood typéNigh and Schroeder, 2002).

At present, the Southeast Missouri Ozarks (SEMI@)still mainly timbered, except for cleared
bottomlands and some ridges (Nigh and Schro@f¥2). The forests and woodlands have been
altered by past management practices and hesenfie much more dense, shortleaf pine is less
abundant, and much of the forest is dominateddkyof nearly even age (Nigh and Schroeder,
2002). Remnants for the lowland forest thateooovered the region occur in small, managed
tracts (Nigh and Schroeder, 2002).

Major natural community types found throughthe SEMO include (Nigh and Schroeder,
2002).

e Central Post Oak Dry Barrens (Savanna)

e Central Post Oak Flatwoods

e Chinquapin Oak-Ash (Eastern Red Cedatlk Bluestem Dry Limestone Dolomite
Woodland

e Midwest Dry-Mesic Chert Prairie

e Midwest Mixed Emergent Marsh

¢ Mixed Oak-Hickory/Dogwoodry-Mesic Chert Forest
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Mixed Oak-Hickory/Dogwood Dry Msic Igneous and Chert Forest
Ozark Dolomite Glade

Ozark Igneous Glades

Pin Oak-Willow Oak/Deciduous Holly Wet Bottomland Forest

Post Oak, Black Oak, Scarlet Oak Dry Chert of Sandstone Woodland
Post Oak, Black Oak, Scarlet Oak Dry Chert Woodland

Post Oak, Black Oak, Scarlet Oak Dry Igneous and Chert Woodland
Post Oak-Blackjack Oak/Bluestdbry Chert or Sandstone Woodland
Post Oak-Blackjack Oak/Bluestebry Igneous and Chert Woodland
Post Oak Flatwoods

Red Oak-White Oak-Sugar Maple Me$)olomite and Bottomland Forest
Shortleaf Pine/Bluestem D§hert and Igneous Woodland

Shortleaf Pine/Blueste Dry Chert Woodland

Shortleaf Pine-Oak/Vaccinium RPiChert and Igneous Woodland
Shortleaf Pine-Oak/Vaccinm Dry Chert Woodland

Shortleaf Pine-Oak/Vaccinm Dry Sandstone Woodland

Swamp Chestnut Oak-Sweetgum Wet-Mesic Bottomland Forest
White Oak-Black Oak DryMesic Chert Woodland

White Oak/Dogwood Dry Mesic Chert Forest

White Oak/Dogwood Dry Mesic Igneous and Chert Forest

White Oak-Mixed Oak/Redbud Dry-Me& Limestone/Dolomite Forest
White Oak, Red Oak, Sugar Maple Mesic Dolomite Forest

Rare natural communities in this region include dolomite cliff communities, caves, springs, fens,
and sinkhole ponds (Nigh and Schroeder, 200&)st glade/woodland complexes have been
overgrown with cedar, except in the St. Fr@is Mountains, where numerous high quality

igneous glades #texist (Nigh andSchroeder, 2002).

Aquatic Habitat

Streams in the SEMO are clear with gravebedrock substrate (bih and Schroeder, 2002).
Shut-ins, where streams flow through a narrow ggitie valley of highly resistant igneous rock,
are found in the St. Francois, $€¥ar, and Black Rivers (Nigmd Schroeder, 2002). Springs are
numerous with several being large (Nigh antr8eder, 2002). Many endemic and state- and
federally-listed aquatic and semi-aquatic spearasspecies of concern are found in the SEMO
(Nigh and Schroeder, 2002).

Conservation Opportunity Areas
Conservation Opportunity Areas (COAS) represeaas with unique species and habitats that
are prioritized for conservation. The Missouridaegment of Conservation has identified five

COAs in the SEMO: the Middle Meramec, St. Francois Knobs, Current River Hills, LaBarque
Creek Watershed, and Eleven Point Hills (CCM, 2012).
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The Middle Meramec COA is located within the middle reaches of the Meramec River (CCM,
2012). The Middle Meramec landscape supportgiatyaof plants and animals, including the
federally endangered Indianatp@ray bat, and Hine’s Eenald dragonfly (CCM, 2012).

Cerulean warblers and other highopity interior forest birds areelatively abundant in this area
(CCM, 2012).

The St. Francois Knobs COA is the primagpeous rock landscape in Missouri (CCM, 2012).
It is where Missouri’s highest mountain, Ta@auk Mountain, at 1,77#2et, and the tallest
waterfall are located (CCM, 2012). The landsdaa¢ures igneous glades, cliffs, fens, caves,
shut-ins, and small springs (CCM, 2012).

The Current River Hills COA includeone of the largest tracts of forests and woodlands in the
lower Midwest (CCM, 2012). The region is bkabwn for extensive shortleaf pine-forests and
woodlands that supported an exceptional timbenbabthe turn of thewventieth century (CCM,
2012). The landscape features glades, cféfss, sinkhole ponds, caves, and springs (CCM,
2012). The Current River is the most significamd-sized river in mid-continent North America
(CCM, 2012).

The LaBarque Creek Watershed COA featarbéggh quality stream and rugged sandstone
terrain, creating an area rich in diversity, surpgdy close to St. Louig northwestern Jefferson
County (CCM, 2012). Ecological values andelepment patterns make the watershed an
excellent candidate for conservation eff¢@&€M, 2012). LaBarqu€reek provides over six
miles of permanently flowing stream that sugp@?2 species of fish (CCM, 2012). The COA’s
underlying sandstone geology produces a dramatistzape where flowing water carves cliffs,
waterfalls, bowls and overhangs into the saitdstone (CCM, 2012). The resulting deep,
sheltered, moist canyons and rawmentain several state-listpthnts found on only a few other
sites in Missouri (CCM, 2012).

The Eleven Point River meanders through tletupeésque Ozark hillsf southern Missouri

flowing through the shadows of steep bluffgpough sloping forested valleys and low-lying
riparian ecosystems (CCM, 2012). Springs pouftiagn dolomite bluffs or rushing up from a
vast network of underground flow systems pdava continuous source of water (CCM, 2012).
The Eleven Point Hills COA lies in some of tim@st rugged and least developed portions of the
Missouri Ozarks (CCM, 2012). The deeply dissddtills adjacent tthe Eleven Point and
Current Rivers contain relict populats of plants associated with steep bluffs, cave entrances,
fens, springs and sinkholes (CCM, 2012). Tigiothe years, woody groundcover has flourished
— a byproduct of overgrazing and fire suppras$iCCM, 2012). The Eleven Point Hills COA
contains excellent opportunities for restoring naé&ural communities and associated plants and
animals (CCM, 2012).

Federally- and State-liste8pecies and Candidate Species
Federally listed species include golgnt or animal species listed esdangerear threatenedn
the Endangered Species Act of 1973 as amenfledangeredpecies include any species that is

in danger of becoming extincT hreatenedpecies include any specibat is likely to become
endangered in the foreseeable futu@andidatespecies include any spies that is being
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reviewed by the FWS for possikdedition to the list of endangst and threatened species.
Missouri state listed specieslnde any species listed asdangeredn the Wildlife Code of
Missouri (Rule 3 CSR10-4, 111 Endangered Species).

Thirty-four species in the SEM@re state or federally listedr are candidates for listing,
including 19 species with federal status dbdspecies with state status (Table 3 of the
SEMORRP). When issuing a request for resionaproposals, the Trustees will identify the
current list of state and federal species asgsediwith the injurycaused by the release of
hazardous substances.

All known federal or state threatesh or endangered speciesfemeral candidate species in the
SEMO, are described here. The list of spepresided in Table 3 was compiled from county-
specific information availablenline from the MDC HeritagBrogram (MDC, 2011a) and the
Service (USFWS, 2012a). This listcurrent for the year 2012. More species may be added to
this list as a result of newly discovered information.

Birds

American bittern Botaurus lentignosyss a solitary medium-sized heron with a stocky build
and stripes of brown, tan, and white. Ameribtaterns prefer wetlancharshes or extensive
meadows, mixed with areas of dense vegetatiohopen waters (MDC, 2009)t is a statewide
summer resident in Missouri, listed as statdaamgered due to loss of wetland habitat (MDC,
2009). Preservation of wetland areas is egddnt the protection of this species.

Northern harrierCircus cyaneusis a medium-sized raptor withlong barred tail, distinctive

white rump, and owl-like facial disk. This spegrelies upon open grasslands and marshes that
are densely vegetated (MDC, 2®)1 The northern harrier is a rare summer resident and
uncommon winter residenisted as state endangered¥, 2011b). It benefits from the
preservation and development of marsh landsyaruuse restrictions, and crop rotation (MDC,
2011b).

Peregrine falconHalco peregrinugis a small to medium sized raptor with a black crown and
nape, and a black wedge extending below tlee(MDC, 2011c). They are white with narrow
dark bars in front, with a graykie back (MDC, 2011c). They hasically nested in the bluffs
along the Mississippi, Missourind Gasconade Rivers, boily a few pairs remained by the late
1800s (MDC, 2011c). Itis state endangered dukd@revious use @iertain pesticides.
Peregrine falcons have been teaduced in the major urban areakere they use tall buildings
as a substitute for cliffs (MDC, 2011c). Gmmed reintroductions will help to increase the
population (MDC, 2011c).

Swainson’s warblerL{mnothlypis swainsorjiis a large heavy bodied warbler with a long,
spike-like bill and is brown on top with white yellowish undersides, and white eyebrow (CLO,
2011). Swainson’s warbler is a rare summsident and can be found in bottomland forests
with a dense overstory (MDC, 2011d). It bendfiitsn maintaining ripagn habitats, human use
restrictions, control gizing of livestock, and to develamd maintain wetlands (MDC, 2011d).
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Bachman’s sparrowPeucaea aestivaljss a medium-sized sparromith a long brown talil, flat
forehead, and pleasant song. T¥pscies occupies glade habitatsaracterized by open pine or
oak-hickory woods with a well-developed underg of grass and shrubs (MDC, 2011e).
Bachman'’s sparrow resides in southern Missoutfiénsummer, where it is on the northern edge
of its range (MDC, 2011e). It state endangered due to dedighglade habitats and invading
cedar trees (MDC, 2011e). Thisesies benefits from the protection of mature pine forests,
managed for open grassy areas (MDC, 2011e).

Mammals

Gray bat [Myotis grisescends 3-4 inches in length anddsstinguished from other bat species
by wing membranes that attach at the ankle ¢ratian the toe) (MDC, 2011f). Gray bats
hibernate and roost in caves undisturbed bydnsnand forage over streams, rivers, and
reservoirs (MDC, 2011f). They require a cooref mature trees between cave and foraging
sites (MDC, 2011f). This species is primaffibpind in the Ozark highlands, but also occurs
throughout Missouri where there are caves (MRQ@L1f). It is both federally and state
endangered due to deforestation around cavefsaaging areas, alteratiaf riparian habitats,
human disturbance of caves, and flooding of cénes the development of reservoirs (MDC,
2011f). Management efforts to protect the dgoayinclude the acquisition of caves and the
maintenance of foraging habitats, such asi@pacorridors and oldrowth forests (MDC,
2011f).

Indiana bat¥yotis sodali$is a medium-sized bat wittrownish-gray fur with cinnamon
overtones and is distinguishedrn other bat species by a distinct keel on its heel (MDC,
2011g). They need cool caves with stabiegeratures of around 50 degrees Fahrenheit and
high humidity (MDC, 2011g). Of Missouri’s 6,5@@own caves, only 27 have ever had sizeable
Indiana bat populations (MDC, 2011gWore than 85 percent Missouri’s totalpopulation of
Indiana bats hibernate in ordyght specific locations, three which are located in Shannon,
Washington, and Iron Counties (MDC, 2011g). Ibath federally and state endangered due to
alteration of riparian habitats, human distudzof caves in winter, and climate change (MDC,
2011g). Management efforts to protect the Indiana bat include avaidingbing hibernating
bats, maintaining cave habitats, improving stredmbabitats, and redugruse of pesticides
(MDC, 2011g).

Plains spotted skuniSpilogale putorius interrupdas black with distinctvhite facial spots and
four to six broken white stripedong the sides and back (MDC, 2011fhis species is a habitat
generalist, occupying fencerows, vegetated gullies and brushyrgdodegsh piles, snags, rocky
outcrops, open prairies, and nii@an woodlands (MDC, 2011h). €plains spotted skunk occurs
rarely in northern Missouri and in small seaosoof the Ozarks. It is state endangered in
Missouri, primarily due to changing agricultupahctices, such as the removal of hedgerows,
“cleaner” harvest practices, andg$oof habitat with a shift from small to large-scale farms
(MDC, 2011h). This species benefits from fireservation of small glades and rocky
outcroppings, the maintenance and developmeetigés, hedgerows, brush piles, and reduction
in the use of pesticides on farms (MDC, 2011h).
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Mollusks

Spectaclecas€mberlandia monodon}as a large, elongated asdmetimes inflated mussel
that can grow to at least 9 inches (USFWS, 2011ta$.found in sheltered areas, away from the
current in large rivers (USFW2011a). Historically, thispecies was found throughout the
Midwest, but is now found in only 19 streamsl1 states (USFWS, 2011a). In Missouri the
spectaclecase is found in the Big, Big PineguiBeuse, Gasconade, Meramec, and Mississippi
Rivers (USFWS, 2011a). Itis federally endangered due to alteration or degradation of its
habitat, deterioration of vi@r quality, and decline in tHesh hosts’ populations. The
spectaclecase benefits fronogion control, improving hatat, and controlling pollution

(USFWS, 2011a).

Elephant-earElliptio crassidens)s a triangular shaped mussatiwa thick dark brown to black
shell (MDC, 2011i). The elephant-ear is foundwift creeks to large rivers in mud, sand, or
fine gravel (MDC, 2011i). Itisvidespread in distribution but considered rare. The elephant-
ear has been found in the Mississippi, Meramec, Osage, LitgtkBhnd Castor River drainages
(MDC, 2011i). Itis state endangel and is a candidate for fedElisting due to alteration or
degradation of its habitat, @eioration of water quality,ral decline in the fish hosts’
populations (MDC, 2011i). The eleant-ear benefits from thentrol of erosion and water
pollution and improving the habitédr its host fish (MDC, 2011i).

Curtis’ pearlymusselHpioblasma florentina curtisiis a small freshwater mussel with a dark
brown shell (USFWS, 2012b). iBmussel is typically found ismall creeks and shallow,
flowing rivers that have stabkubstrates (MDC, 2012a). It prefers to bury in clean, silt-free
substrates of sand and gravel to gravel, aaldndd boulder in riffleand runs that are

transitional areas between headwaters and tagl@dMDC, 2012a). It iboth federally and state
endangered as a result of rural and urban dpretat that have adversely reduced available
habitat, increased stagnation of bottom waters, inetesiftation, and possibly eliminated or
reduced numbers of fish hosts (MDC, 2012a)Missouri, practices s as gravel mining,
removal of trees and undergrowth alongstreambank, and non-point source pollution from
agriculture and urban areas hawely contributed to the decline of this species (MDC, 2012a).

Snuffbox Epioblasma truquetrals a small, triangular mussel in males and somewhat elongate
in females, with a yellow, green, or brown shdlhis species was historically widespread in the
Midwestern states, but ggeadily declining (MDC, 2011j). INlissouri, the snuffbox is found in
the Meramec, Bourbeuse, Castor, St. Framaeid,Current Rivers (MD2011)). It is state
endangered and is a candidate for federal listingaaéeration or degradion of its habitat,
deterioration of water quality, and declingle fish hosts’ populations (MDC, 2011j). The
snuffbox benefits from control of erosion andter pollution and improving the habitat for its
host fish (MDC, 2011)).

Ebonyshel(Fusconaia ebenas a heavy, rounded or oval muissgh a smooth dark brown to
black shell in adultsjoung mussels have a light brown $hdlhe ebonyshell is found in swift
rivers with a fine gravel toobble substrate (MDC, 2011k). In Missouri, the ebonyshell has been
found in the Mississippi, Merame©sage, and Little Black rive (MDC, 2011k). It is state
endangered and is a candidate for federal listingaaéeration or degradion of its habitat,
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deterioration of water quality, and declinetle fish hosts’ populations (MDC, 2011k). The
ebonyshell benefits from control of erosiardavater pollution and impwring the habitat for its
host fish (MDC, 2011Kk).

Pink mucket lampsilis abrupta)s a rounded to slightly elongamussel with a thick, smooth
yellowish-brown shell. The pink mucket burrowsoilbeds of gravel, cobble, and sand in large
streams (MDC, 2009h). This species is umown throughout its rand®DC, 2011h). In
Missouri, the pink mucket is present in the Meramec, Gasconade, Black, and Osage Rivers
(MDC, 2009h). Itis state and federally endared due to habitéoss, siltation, and
deterioration of water quality (MDC, 2011h). Tpiek mucket benefits from control of erosion
and water pollution (MDC, 2009h).

Scaleshelll(eptodea leptodon} a relatively small, elongate mussel with a thin, compressed,
and smooth light brown shell (MDC 2011i). Theakeshell is found in clear, non-polluted riffles
with moderate current and firm gravel, cobldesand bottoms (MDC 2011i). This species was
found throughout the river systemstbé Midwestern states, and is currently found in only a few
rivers in Missouri, Arkansas, and Oklahoma (MR@L1i). In Missouri, thecaleshell is present

in the Gasconade and Meramec River basins (MDLCLi). It is statand federally endangered
due to alteration or degradatiohits habitat, deteoration of water quality, and decline in the

fish hosts’ populations (MDC, 2011i). The scaldishenefits from control of erosion and water
pollution and improving the habitédr its host fish (MDC, 2011i).

Sheepnosellethobasus cyphyug an oval or oblong mussel with a thick, smooth chestnut to
dark brown shell (MDC 2011j). The sheepnos®isfl in medium to large rivers with gravel or
mixed sand and gravel bottoms (MDC 201TIjhis species was found throughout the river
systems of the Midwestern states, but is skeadeéclining (MDC 2011j). In Missouri, the
sheepnose is found in the MisspgsiRiver north othe Missouri River, and the Meramec,
Bourbeuse, Big, and Gasca®aRivers (MDC 2011)). It istate endangered and is a candidate
for federal listing due to alteram or degradation of its habitaleterioration of water quality,

and decline in the fish hosts’ populations (M2011j). The sheepnose benefits from control of
erosion and water pollution and improving thabitat for its host fish (MDC, 2011)).

Rabbitsfoot Quadrula cylindrica cylindricaiis a rectangular shaped ssel with a green or light
brown shell containing numerotigbercles, pustules, andestion-shaped markings (INHS,
2011). Itis found in medium to large riversnmixed sand and gravel substrates (INHS, 2011).
In smaller streams it can be found on gravel baredim$ast currents, araften at the top of the
substrate (MDC, 2009). This species occuptesams in southwestern and southeastern
Missouri, such as the St. Francis River andr&pRiver basins (MDC, 2009). This species is
rare throughout its range and is a candidatéefberal listing as a rekuwof lost habitat and
declining water quality (MDC 2009). The rabbast benefits from the control of erosion and
water pollution.

Winged mapleleaf@uadrula fragosais an irregularly circular mussel with a rough, thick
greenish brown to dark brown s$h@JSFWS, 2009). It is found inffles with clean gravel, sand
or rubble bottoms in clear, high quality tea(USFWS, 2009). Historically the winged
mapleleaf was found in scatteretbtrtaries of the Migssippi River (USFWS, 2009). It is both

26



state and federally listed duedtteration or degradation of it&bitat, deterioration of water
quality, and decline in thedin hosts’ populations (USFW3009). The winged mapleleaf
benefits from erosion control, improvingthtat, and controllingollution (USFWS, 2009).

Fish

Lake sturgeonAcipenser fulvescehs a large fish, up to eighe¢ét in length, with a shark-like
body, a long bony snout, and armored plates (MB@12b). They have a sucker-type mouth
under the snout with four smooth barbels (M2012b). Young lake sturgeon are mottled light
and dark brown and turn to solid dark browrslate colored with a white belly as adults (MDC,
2012b). Lake sturgeon inhabit rivers with firnit ee bottoms of sand, gvel and rock and is
found in the Missouri and Msissippi rivers and their largetbtaries (MDC, 2012b) It is state
endangered due to overharvest and alterabbnser channels (MDC, 2012b). Management
should include protection from fishing, redsishing self-sustaining populations, habitat
improvement, river management, artificial propagéon (MDC, 2012b).

Crystal darterCrystallaria asprelld is a large darter (5-6 inches) that is extremely slender with
the back and upper sides a yellsiwigreen, three or four broadddle marks over the back, and

10 to 12 dark, oblong blotches along the sideEDMR, 2011). They inhabit open channels of
large, clear streams with low to moderate gnaidi@nd long stretches of silt-free sand and small
gravel substrate (MDC, 2011l). pwations have been found in the Meramec, St. Francis, Black,
and Big Rivers in Missouri (MDC, 2011m). i# state endangered due to channelization,
dredging, and impoundments (MDC, 2011l). Mamaget should include the prohibition of

dams and other impoundments in streams througheutrystal darters range; avoid removing
and altering the riparian corridalong streams; and, erosiand sediment controls (MDC,

2011l).

Swamp darterEtheostoma fusiformés a slender darter thaas a brownish back and upper
sides, with indistinct dark saddles the back and indistinct dabkotches along the sides; lateral
line stands out as a pale line (MDC, 2012c)pwer sides and belly are cream-colored with
scattered brownish spots and fins are bandédbvownish lines (MDC, 2012c). These darters
have been known to occupy sloughs, cypress swamps, and abandoned stream channels in
Missouri (MDC, 2012c). It is alngt always associated with dersquatic vegetation in areas of
water without current over the thom of mud and detritus (MDC, 204R It is listed as a state
endangered species in Missouri because of iitelthihabitat and small numbers within Missouri
(MDC, 2012c). It has probably never been commowidespread in Missuri, but draining the
southeastern wetlands and converting theagticultural and urban eas has decreased the
habitat for this fish (MDC, 2012c).

Goldstripe darterEtheostoma parvipinnes a rather stout, mottled-brown darter without
definite crossbars on the back (MDC, 2012e)is Darter habitat requirements are small,
shallow, spring-fed streams with low to moake gradient, with a sandy bottom and rooted
aguatic plants due to the shade from trdmsa (MDC, 2012e). Within these kind of streams,
this fish hides among twigs, leaves and othénitds in sandy areas with lighter current (MDC,
2012e). In Missouri, the goldstripe has only bemd in locations in@autheastern section of
the state (MDC, 2012e). It c®nsidered state endangerethwis presence jeopardized by
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excessive siltation, restriction of channeM, water impoundment and removal of the tree
canopy that helps keep the water cool and déatgae. Agriculturaand urban development
have lowered the water table aadded pollutants to the water.

Sabine shinerNotropis sabingis a slender, silvery minnowith a pale olive-yellow back
without a definite streak along midline orkl@&dgings on scales (MDC, 2012g). A lowland
species, this minnow speciekisown to inhabit a 25-mile gtch of the Black River in

Missouri. It has been collectedaresandbars in slight to moderatarent, and it lives on or near
the bottom (MDC, 2012q). It is state endangeredtduts small amount of current and potential
habitat (MDC, 2012g).

Mountain madtomNoturus eleutheryds a small, moderately chubby catfish that is profusely
mottled with brownish blotches and bars anduasg shaped tail fin (MDC, 2012h). In Missouri
it is known only from only a few locations in largmoderately clear rivers in or near the
transition between Ozark and Lamd regions, in gravelly riffie sometimes where there are
thick growths of aquatic vetgion (MDC, 2012h). It is ate endangered due to habitat
degradation (siltation, sedimetitan and pollutants) resultingdm human land use near streams
(MDC, 2012h).

Longnose darteRercina nasutgis a two to three inch long darterth a slightly elongate head
and snout and is a dull yellowisblor with 10-14 dark verticdilotches on each side (OKDWC,
2011). They occur in medium to large rivernsh rocky bottoms in the riffles and quiet
backwaters near thick growths of aquatic veijmiaMDC, 2011n). It is stte endangered due to
the construction of impoundments, increassddimentation, and non-point source pollution
(MDC, 20110). Management should include avomkaof dam construction; avoidance of sand
and gravel removal, and erosiand sediment controls (MDC, 20110).

Pallid sturgeon%caphirhynchus albiss a three to six foot long fish with a long pointed snout
with barbels at the base of the mouth (MDC, 2012j). The back is grayish white with a lighter
belly (MDC, 2012j). Itis found in the main amaels of the Mississip@ind Missouri rivers and
their larger tributaries in areasth strong currents and firm sand bottoms (MDC 2012)). Itis
state and federally endangered due to asigrfg, dam construction and habitat loss.
Management should include habitabtgiction and restation (MDC, 2012)).

Insects

Hine’s emerald dragonfly{Somatochlora hineanas an extremely rare dragonfly that has
brilliant emerald-green eyes and a dark bramnd metallic green body,ith yellow stripes on its
sides (USFWS, 2006). They are found inrsgiied marshes (fens) and sedge meadows
overlaying dolomite (USFWS, 2006). The Hinelmerald dragonfly was not known to reside in
Missouri until 1999, when they were discoverea ifien in Reynolds County (MDC, 2009). Itis
state and federally endangered tlméeing found in only a few éations in four states (MDC,
2009). Management should includentrol of pollution, proteciprings and the wetlands around
them, and keep livestock and vehicular traffit of streams, springs, seeps, and wetlands
(USFWS, 2006).
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Amphibians

Eastern hellbendeCfyptobranchus a. alleganienyis a large, aquatic salamander that grows to
over 20 inches in length (MDC, 2011p). They haweide, flat head with tiny eyes and a broad
and vertically compressed tail (MDC, 2011p). The body and legs are covered with prominent
folds to provide more surface area for respra(MDC, 2011p). The eastern hellbender is
brown to grayish-brown with a number of ddrktches and a yellowish-brown belly (MDC,
2011p). They need cool, clear streams andsiwgth many large rocks (MDC, 2011p). The
eastern hellbender is state endangered andxXpesienced a 77 percedrop in populations in

the last 30 years (MDC, 2011p). Managementreffio protect the eastern hellbender include
continued research into the reasons for the rd@atine in populations,ontrol of sedimentation
and pollution, and propatian and reintroduction.

Ozark hellbenderGryptobranchus a. bishopis a large, aquatic salamander that grows to 24
inches in length (USFWS, 2011b). The Ozark fegitker is brownish inolor with numerous
dark blotches and has a flat body, which ermtiiem to move in fast flowing streams by
crawling on the bottom (USFWS, 2011b). Theyéaumerous folds along the sides of the body
for respiration (USFWS, 2011b). The Ozark helliber requires clear costreams with large

flat rocks and are found only inghern Missouri and northern kansas (USFWS, 2011b). Itis
state endangered and was recently listed as fgderalangered due to a dramatic decrease in
their populations caused by sevdeztors, including habitategradation (impoundments, ore
and gravel mining, sedimentation, and pollufildSFWS, 2011b). The “chytrid fungus” is an
increasing threat to amphibians here amiad the world and has been found in all Ozark
hellbender populations in Missouri (USFWS 2011Management efforts to protect the Ozark
hellbender include continued research inergasons for the rapid decline in populations,
control of sedimentatioand pollution, and captive pragation and reintroduction.

Plants

Mead’'s milkweed Asclepias meadiis a long-lived perennial he belonging to the milkweed
family (USFWS, 2005). It has a tall singlestier stem; milky sap; and opposite, narrow
tapered leaves (USFWS, 2005). Meaditkweed blooms from May through mid-June,
displaying yellowy/creamy-green flowers, conid in clusters of 5 to 14 flowers (MDC,
2011q). It occurs in moderately dry to dry umglaallgrass prairies, on glades (MDC, 2011q;
USFWS, 2005). Within Missouri, Mead’s milleed is primarily found in the western and
southwestern counties, but is also found fevalocations in sou#ast and northern Missouri
(MDC, 2011r). ltis a state endgered species and a federally #temed species, primarily as a
result of lost tallgrass pragihabitat, habitat fragmentaticamd early haying (which removes
immature fruits from the plant) (USFWS, 2003)Jlanagement for this species should include
delaying haying until September @fthe fruits mature), periodprescribed prairie burning, and
rotational grazing (USFWS, 2005).

Decurrent false asteB¢ltonia decurrengis a perennial that grows from 1 to 5 feet, occasionally
reaching over 6 feet (MDC, 2012I). This plantdoins from July to October with quarter sized
flowers with composite heads of yellow disk flers and white to pinkish to purplish ray flowers
(MDC, 2012l). This plant bears seeds from AudasOctober (MDC, 2012l). Itis known or
believed to occur in the following SEMORRBunties: Howell, St. Louis, and Franklin
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(USFWS, 2012c). ltis listedls a state endangered specrebafederally threatened species,
due to the loss of histic river floodplains and wetland higdit, caused by the construction of
levees and locks along the rivers, which hpreented flooding in many areas (MDC, 2012I).
Management of this species should includegakc flooding or disturbance to eliminate
competing vegetation and to providigh light and moist soil thalhe seeds require to germinate
(MDC, 2012l).

Virginia sneezeweedglenium virginicunis a golden-flowered irous rooted perennial,
belonging to the aster family (USFW&000). This plant stands atdl5.5 feet tall with a simple
stem (MDC, 2011s). Flowering occurs frontyJihrough November, realing a nearly ball-
shaped central disk with golden wedge-shgpatdls (USFWS, 2000). The Virginia sneezeweed
occurs near seasonally wet sinkhole ponds agtlic clayey soils ov&in with limestone

bedrock (MDC, 2011s). At the time of itstirgy (in 1998) the Virginia sneezeweed was thought
to occur only in sinkhole ponds in Virginia. fdations of the Virginianeezeweed have since
been discovered in the Misso@zarks in the south-centraté southwestern counties (MDC,
2011s). The Virginia sneezeweed is a stattaagered and federally threatened species,
primarily as a result of lost bdaat (due to urbanization) andcimmpatible agricultural practices
(MDC, 20115s).

Pondberryl(indera melissifoliais a deciduous shrub that grows to approximately 6 feet tall
belonging to the Laurel family (USFWS, 2011®ale yellow, dioeciouBowers appear in the
spring before the leaves emerge and thergosal-shaped fruits are 0.5 inch long, and turn
bright red in the fall (USFWS011c). Reproduction is primarily getative by means of stolons
which the plants grow in clones of numerowenst which flower when little more than 2 to 3
years of age, but appear to live for onfiee years (USFWS, 2011c). Pondberry is found in
wetland habitats such as bottomland and haatis in the margins of sinks, ponds and other
depressions (USFWS, 2011c). Tplants generally grow in shad areas but may also be found
in full sun. Pondberry is a state endangeredfaderally endangered species, as a result of
habitat alteration from drainage ditching and subsequent conversiomabitat to other uses
(USFWS, 2011c). Domestic hogs, cattle grazarg] timber harvesting have also impacted the
plants at some sites (USFWS, 2011c).

Running buffalo cloverTrifolium stoloniferunis a perennial that grows 4 to 20 inches tall
(MDC, 2011t). The leaves have three leaflets andloeers are white (MDC, 2011t). It sends
out creeping runners, which grow along the gband take root (MDC, 2011t). Itis found in
open woodlands, savannas, grasslands, stream-banks, floodplains and shoals (MDC, 2011t).
Running buffalo clover was thoughtlh@ extirpated in Missouri until some plants were found in
St. Louis in 1989 (MDC, 2011t). Two additiorsaes have been found, one in Madison County
and one in Maries County, and is being radtrced on MDC lands and U.S. Forest Service
lands (MDC, 2011t). Itis state and federallgl@angered due to competition from exotic clovers
(MDC 2011t). Management should include tioning to reintroduceunning buffalo clover on
protected lands and controlliegotic clovers on those lands.

Missouri Species of Concern

In addition to the listed specigbe Missouri Department of Cargation maintains a database
of rare plant and animals — tidissouri Species of ConcernPlants and animals are given a
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numeric rank (S1 through S5) based upon nurabeccurrences withiiissouri. Missouri’s
species of concern are classifieccascally imperiled (S1),imperiled(S2),vulnerable(S3),
apparently securéS4), andsecure(S5). The number of criticalliynperiled (S1) or imperiled
(S2) species that occupyetlBEMO totals 337 speciésppendix E) (MDC, 2012m)Critically
imperiledspecies typically have 5 éewer occurrences or vefgw remaining individuals
(<1,000), andmperiledspeciegypically have 6 to 20 occurrencesfew remaining individuals
(1,000 to 3,000).

Extirpated Species

Extirpatedspecies are species thagypusly existed in Missoyrbut are no longer found in
Missouri (MDC, 2012m). The extigtion of a species is of coern because all species have a
unique role (or “niche”) that they fulfill in aacosystem. Extirpated species in the Ozarks
include elk Cervus canadengisbison Bison bisoi, gray wolf Canis lupu}, red wolf Canis
lupus rupu¥, and American burying beetldlicrophorus americanysSome extirpated species
are being reintroduced into MissauiThe desired endpoint of sgies reintroductions is to both
reestablish populations of thetegated species and also to benefit the ecosystem by replacing
the lost functionality. Examples of reintrodwctiplans currently underway in Missouri include
plans for the American burying beetle, bisord atk. When appropriate, the restoration of
injured resources may include the reintroducidf previously extirpated species.

The iconic bison is one of the largest animalblarth America. They are native to Missouri’s
prairies where they played key ecological rol@ghere they exist, bison increase native plant
diversity and help control dominant prairie gkaas they graze on dominant sedges and grasses
and provide healthy disturbess in a prairie ecosysteme(i, through wallowing, tree horning,

and roaming) (TNC, 2011). Unfortunately, due to the overhunting of bison and changes in
prairie management (e.g. competition from cajtiezing, plowing, and fire suppression), bison
were extirpated from Missouri shortly afteee 1840s (MDC, 2011u). Bison have since been
reintroduced to some dissouri’s prairies. For exampla,herd of 100 bison live at Prairie

State Park in Barton County, and plans are maalg to reintroduce more bison herds in

Missouri.

Elk were historically found throughout Missoursijt were likely extirpated from Missouri by
1865 (MDC, 2010). The MDC developed a restoragilam for elk in the site of Missouri, and

is reintroducing elk in areashere suitable habitat was found and where other management
considerations were met (MDC, 2010). Elk readirction programs in other states have been
successful and provided naturadearce management, recreatioaaigd economic benefits to the
public (MDC, 2010). Areas suitable for elk reoductions include areas with forest openings,
glades, and open woodland habithigt provide an understoof herbaceous vegetation (MDC,
2010). Other important factors used to select areas forietkoductions include high public
land ownership and access; low public road dgnisitv density of row crops and livestock; and
landowner support (MDC, 2010).
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Migratory Bird Species

The SEMO is located within the Mississippi Flgyy one of the major mration routes in the
United States. The Missouri portion of the flyway&rower than portions north of it, resulting
in increased numbers of migratory bird speanellissouri. The nutoer of bird species
identified in the SEMO totals more than 350 species (MAS, 2011).

Game Animals

Commonly hunted game mammals in MO include white-tailed dee©flocoileus
virginianug, gray squirrel $ciurus carolinensis carolinen$jgnd eastern cottontail rabbit
(Sylvilvagus floridanus Other game or furbearing mammaiclude, but a not limited to,
beaver Castor canadensis carolinengi®obcat Lynx rufug, coyote Canis latrang, gray fox
(Urocyon cinereoargentejsred fox {ulpes fulvy mink (Mustela vison letiferg muskrat
(Ondatra zibethicus opossumidelphis v. virginiang, raccoon Rrocyon lotor hirtu$, and
striped skunkNlephitis mephitis avia Beaver, gray and redxX, mink, and muskrat are also
listed as commercial species.

Popular sportfish in the SEMOrsservoirs and streams includheit are not limited to, a variety
of bass species, such as largemouth bBdesdpterus salmoidgssmallmouth basdMicropterus
dolomiey, white bassNlorone chrysops and spotted bagMicropterus punctulatusplack
crappie(Pomoxis nigromaculatusyvhite crappie Pomoxis annularis bluegill (Lepomis
macrochirus) redear sunfishLepomis microlophysrock bassAmbloplites rupestrjs flathead
catfish Pylodictis olivarig, channel catfishi¢talurus punctatugs chain pickerelEsox nige),
and walleye $ander vitreus Coolwater fish, such as rainbow tr¢@ncorhynchus mykisghd
brown trout(Salmo trutta) are also present in the Curteand Meramec River basins.
Commercial fish includéreshwater drumAplodinotus grunniernsbigmouth buffaloIctiobus
cyprinellug, common carpQyprinus carpi9, river carpsuckerGarpiodes carpi®p channel
catfish (. punctatu¥, and flathead catfistP( olivaris).

Commonly hunted game birds iret8EMO include wild turkeyMeleagris galbpavo silvestris
and mourning doveZenaida macroura carolinengis

32



References:

Conservation Commission of Missouri (CCM). 2012. “Comprehensive Wildlife Strategy:
Conservation Opportunity Areas’internet. Retrieved from
<http://mdc.mo.gov/nathis/cws/ceadn 1 November 2012.

Cornell Lab of Ornithology (CLO). 201XBirds in Forested Landscapes: Swainson’s
Warbler”. Internet. Retrieved fromh#tp://birds.cornell.edu/bfl/speciesaccts/swawar.hton 9
November 2011.

lllinois Natural History Survey (INHS). 2011 .Quadrula cylindricaRabbitsfoot”. Internet.
Retrieved from
<http://www.inhs.illinois.edu/animals_plants/mollusk/musselmanual/page32_3.btmil9
September 2011.

Miller, J.A., and C.L. Appell997. Ground water atlas of theiténl States: Kansas, Missouri,
and Nebraska HA 730-D U.S. Geological Survey.

Miller, D E., and J.E. Vandike. 1997. Missouri State Water Plan Series Volume I,
Groundwater Resources of MissoWissouri Department of Natural Resources' Division of
Geology and Land Survey, Water Resources Report No. 46. 210 p.

Missouri Audubon Society (MAS). 201X Annotated Checklist dflissouri Birds”. The
Audubon Society of Missouri, July 2010http://mobirds.org/listing/listoflists.aspx

Missouri Department of Conservation (MDC). 1997. “Big River: Inventory and Assessment for
Big River Watershed.” 1997, July 31nternet. Retrieved from kttp://mdc.mo.gov/landwater-
care/stream-and-watershed-managan@ssouri-watersheds/big-riveon 21 September 2012.

MDC. 1998. “Meramec River: Executive Summna 1998, November. Internet. Retrieved
from <http://mdc.mo.gov/landwater-care/streamd-watershed-management/missouri-
watersheds/meramec-riveon 21 September 2012.

MDC. 1999. “Bourbeuse River: Executive Sunmyia 1999, December. Internet. Retrieved
from <http://mdc.mo.gov/landwater-care/streamd-watershed-management/missouri-
watersheds/bourbeuse-riveon 21 September 2012.

MDC. 2001. “Jacks Fork River: Executive Sumynar2001, April. Internet. Retrieved from
<http://mdc.mo.gov/landwater-care/stream-and-watershed-management/missouri-
watersheds/jacks-fork-riveron 25 October 2012.

MDC. 2001. “Eleven Point River: Executive Summary.” 2001, March. Internet. Retrieved
from <http://mdc.mo.gov/landwater-care/streamd-watershed-management/missouri-
watersheds/eleven-point-riveon 21 September 2012.

33



MDC. 2001. “St. Francis River: Executive Sunmgna 2001, July. Internet. Retrieved from
<http://mdc.mo.gov/landwater-care/stream-and-watershed-management/missouri-watersheds/st-
francis-river on 21 September 2012.

MDC. 2003. “Current Rivernventory and Assessment fGurrent River Watershed.” 2003,
January. Internet. Retrieved fronh&p://mdc.mo.gov/landwater-care/stream-and-watershed-
management/missouri-watersheds/current-¥ivar 21 September 2012.

MDC. 2004. “Black River: Inventory and Assement.” 2004, February. Internet. Retrieved
from < http://mdc.mo.gov/landwater-care/streamd-watershed-management/missouri-
watersheds/black-riveron 21 September 2012.

MDC. 2009. “Missouri Fish and Wildlife Inforation System”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis Detail.aspx?id=0400122n 19
September 2011.

MDC. 2010. “Elk History and Restoratian’l7 August 2010. Internet. Retrieved from
<http://mdc.mo.gov/conmag/2010/09/elk-history-and-restoratmm27 July 2011.

MDC. 2011 a. “Heritage Progrdnminternet. Retrieved fromhttp://mdc.mo.gov/landwater-
care/heritage-prograron 3 July 2011.

MDC. 2011 b. “Detailed Report — NortheHarrier”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis_Detail.aspx?id=0400132n 19
September 2011.

MDC. 2011 c. “Detailed Report — Pgrae Falcon”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis _Detail.aspx?id=0400122n 19
September 2011.

MDC. 2011d. “Endangered Species in the Fjalde —Swainson’s Warbler”. Internet.
Retrieved from

<http://mdc4.mdc.mo.gov/applicatidnsofwis/Mofwis Detail.aspx?id=04003#®mn 9
November 2011.

MDC. 201le. “Detailed Report — BachmsuSparrow”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis_Detail.aspx?id=04002526n 19
September 2011.

MDC. 2011f. “Endangered Species in the Fieldgu+ Gray Bat”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-quide/gray>ban 22 July 2011.

MDC. 2011g. “Endangered Species in the Fieldguide — Indiana Bat”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-guide/indiana>bat 22 July 2011.

34



MDC. 2011h. “Endangered Species in the Fjalde — Eastern Spotted Skunk”. Internet.
Retrieved from &ttp://mdc.mo.gov/discover-natur&fil-quide/eastern-spotted-skenén 4
November 2011.

MDC. 2011i. “Endangered Species in the Fieldguide — Elephantear”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/fieuide/elephanteaiephants-earon 3 August 2011.

MDC. 2011j. “Endangered Species in the Fieldguide — Snuffbox”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-quide/snuffbmn 3 August 2011.

MDC. 2011k. “Endangered Species in the Fieldguide — Ebonyshell”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-guide/ebonysheti 2 August 2011.

MDC. 2011l. “Detailed Report — Cryst@harter”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis_Detail.aspx?id=0100051on 10
September 2011.

MDC. 2011m. “Best Management Practices ystal Darter”. Interat. Retrieved from
<http://mdc.mo.gov/sites/default/files/resources/2010/08/9545 64850mdi3 September
2011.

MDC. 2011n. “Detailed Report — Longnoseriea’. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis_Detail.aspx?id=0100061on 13
September 2011.

MDC. 201lo. “Best Management Practices — Longnose Darter”. émnteRetrieved from
<http://mdc.mo.gov/sites/default/files/resources/2010/08/9548 6488opdi3 September
2011.

MDC. 2011p. “Endangered Species in the Fieldgut Hellbender”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-guide/hellberdam 23 August 2011.

MDC. 2011g. “Endangered Species in thedgeaide — Mead’s Milkweed”. Internet.
Retrieved from &ttp://mdc.mo.gov/discover-nature/field-guide/meads-milkvwean 3 August
2011.

MDC. 2011r. “Detailed Report — Meadiilkweed”. Internet Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis_Detail.aspx?id=200148@®n 3 August
2011.

MDC. 2011s. “Detailed Report — VirginBneezeweed”. Internet. Retrieved from
<http://mdc4.mdc.mo.gov/applicationsofwis/Mofwis _Detail.aspx?id=20033%Ion 3 August
2011.

35



MDC. 2011t. “Endangered Species in the Fieldguide — Running Buffalo Clover”. Internet.
Retrieved from &ttp://mdc.mo.gov/discover-natur&fil-quide/running-buffalo-cloveron 3
August 2011.

MDC. 2011u. “Bison”. Intmet. Retrieved fromkttp://mdc.mo.gov/disaver-nature/field-
guide/bisor on 27 July 2011.

MDC. 2012a. “Best Management Practices fortiSlPearlymussel”. Inteet. Retrieved from
<http://mdc.mo.gov/sites/default/files/resources/2010/08/9565 65650mdB1 October 2012.

MDC. 2012b. “XPlor Field Guide: Lak®turgeon”. Internet. Retrieved from
<http://xplor.mdc.mo.gov/discover-nature/field-guide/lake-sturgemm 30 January 2012.

MDC. 2012c. “Field Guide: Swamp Bar”. Internet. Retrieved from
<http://mdc.mo.gov/discover-nature/field-guide/swamp-darter 2 November 2012.

MDC. 2012e. “Field Guide: Goldstriggarter”. Internet. Retrieved from
<http://mdc.mo.qgov/discover-nature/field-quide/qgoldstripe-darter 2 November 2012.

MDC. 2012g. “Field Guide: Sabine iBbr”. Internet. Retrieved from
<http://mdc.mo.qgov/discover-nature/field-quide/sabine-shkimar 2 November 2012.

MDC. 2012h. “Field Guide: Mountaidadtom”. Internet. Retrieved from
<http://mdc.mo.qgov/discover-nature/field-quide/mountain-madtom 2 November 2012.

MDC. 2012j. “XPlor Field Guide: Palli&turgeon”. Internet. Retrieved from
<http://xplor.mdc.mo.gov/discover-nature/fieldguide/pallid-sturgeon 30 January 2012.

MDC. 2012l. “XPlor Field Guide: Decurreflse Aster”. Internet. Retrieved from
http://xplor.mdc.mo.qgov/discover-natufield-guide/decunt-false-aster on 31 October 2012.

MDC. 2012m. “Missouri Species and Communities of Conservation Concern Checklist -
January 2012”. Missouri DepartmeaftConservation, Jefferson City. 51pp.

MDC. 2012n. “XPlor Field Gide: Decurrent False Asterinternet. Retrieved from
http://xplor.mdc.mo.gov/discover-natufield-guide/decunt-false-aster on 31 October 2012.

Missouri Department of Resources (MDNR)-WeRarsources Center. 2012a. “Salem Plateau
Groundwater Province”. Inteet. Retrieved from
<http://www.dnr.mo.gov/env/wrc/groundwater/ediica/provinces/salemplatprovince.htm> on
26 October 2012.

Nigh, T.A. and W.A. Schroeder. 2002. AtlasMissouri Ecoregions. Missouri Department of
Conservation, Jefferson City. 212 pp.

Oklahoma Department of Wildlife Consenati(OKDWC). 2011. “Endangered species —
Longnose Darter”. Internet. Retrieved from
<http://wildlifedepartment.com/iilifemgmt/endangered/darter.htnon 13 September 2011.

36



The Nature Conservancy (TNC). 2011. “Thedni are coming!” Inteet. Retrieved from
<http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/missouri/the-bison-
arecoming.xn# on 27 July 2011.

U.S. Fish and Wildlife Service @FWS). 2000. Virginia Sneezeweéte(enium virginicum
Recovery Plan. September 2000. USFWS§i&teFive, Hadley, Massachusetts. 66 pp.

USFWS. 2005. Mead’s Milkweed Factest. June 2005. USFWS Endangered Species
Division. Fort Snelling, Minnesota. 2 pp.

USFWS. 2006, March. HineEmerald Dragonfly Fact Sheet. USFWS Endangered Species
Division. Fort Snellng, Minnesota. 2 pp.

USFWS. 2009, November. Winged MaplelBatt Sheet. USFWS Endangered Species
Division. Fort Snelling, Minnesota. 2 pp.

USFWS. 2011a. Spectaclecase Fact Sh#stuary 2011. USFWS Endangered Species
Division, Fort Sneling, Minnesota. 2 pp.

USFWS. 2011b. “Ozark Hellbender Fact She&dttober 2011. USFWS Endangered Species
Division, Fort Snellng, Minnesota. 2 pp.

USFWS- Raleigh Ecological Servciegld Office. 2011c. “Pondberryiadera melissifolig’.
2011, August. Internet. Retrieved frdp://www.fws.gov/raleighspecies/es_pondberry.html
on 31 October 2012.

USFWS. 2012a. “Missouri Federally-List&étireatened, Endangered and Candidate Species
County Distribution”. Internet. Retrieved from
<http://www.fws.gov/midwest/endangered/lists/missouri-sppAtom 26 October 2012.

USFWS. 2012b. “Curtis’ Pearlymusselnternet. Retrieved from
<http://www.fws.gov/ecos/ajax/dedife histories/FO0J.htmlon 31 October 2012.

USFWS. 2012c. “Speciesdiite: Decurrent False AsteBfltonia decurrens. Internet.
Retrieved from kttp://ecos.fws.qgov/speaProfile/profile/specid?rofile.action?spcode=0Q26A
on 31 October 2012.

USFWS, U. S. Department of @mnerce, and U. S. Census Bureau. 2006. National Survey of
Fishing, Hunting, and WildliféAssociated Recreation. 91pp.

Wisconsin Department of Natural Resour@@DNR). 2011. “Endangered Resources Program
Species Information: Crystal Darterinternet. Retrieved from
<http://dnr.wi.gov/org/land/er/biodiversitplex.asp?mode=info&grp=13&speccode=afcqc0101
0> on 13 September 2011.

37



APPENDIX E - 2012 Missouri Species of Concern in the Southeast Missouri Ozarks

Southeast Missouri Ozarks Regional Restoration Plan

Common Name Scientific Name State Rank
Amphibians

Mole salamander Ambystoma talpoideum S2
Three-toed amphiuma Amphiuma tridactylum S2
Eastern hellbender Cryptobranchus a. alleganiensis S1
Ozark hellbender Cryptobranchus a. bishopi S1
Grotto salamander Eurycea spelaea S2S3
Eastern spadefoot Scaphiopus holbrookii S2
Reptiles

Western chicken turtle Deirochelys reticularia miaria S1
Western mudsnake Farancia abacura reinwardtii S2
Alligator snapping turtle Macrochelys temminckii S2
Birds

Sharp-shinned hawk Accipiter striatus S2
American bittern Botarus lentiginosus S1
Northern harrier Circus cyaneus S2
Cerulean warbler Dendroica cerulea S2S3
Peregrine falcon Falco peregrinus S1
Common moorhen Gallinula chloropus S2
Swainson’s warbler Limnothlypis swainsonii S2
Bachman’s sparrow Peucaea aestivalis S1
Crustaceans

Fustis cave isopod Caecidotea fustis S2
Salem cave isopod Caecidotea salemensis S2
Serrated cave isopod Caecidotea serrata S1
Stygian cave isopod Caecidotea stygia S1
Digger crayfish Fallicambarus fodiens S283
Shield crayfish Faxonella clypeta S2S3
Coldwater crayfish Orconectes eupunctus S2
Mammoth spring crayfish Orconectes marchandi S1S2
Big Creek crayfish Orconectes peruncus S2
St. Francis River crayfish Orconectes quadruncus S2
Fish

Lake sturgeon Acipenser fulvescens S1
Alabama shad Alosa albame S2



Common Name Scientific Name State Rank
Western sand darter Ammocrypta clara S2S3
Highfin carpsucker Carpiodes velifer S2
Crystal darter Crystallaria asprella S1
Lake chubsucker Erimyzon sucetta S2
Swamp darter Etheostoma fusiforme S1
Harlequin darter Etheostoma histrio S2
Least darter Etheostoma microperca S2
Niangua darter Etheostoma nianguae S2
Goldstripe darter Etheostoma parvipinne S1
Starhead topminnow Fundulus dispar S2
Western silvery minnow Hybognathus argyritis S2
Plains minnow Hybognathus placitus S2
Southern brook lamprey Ichthyomyzon gagei S2S3
American brook lamprey Lampetra appendix S2
Dollar sunfish Lepomis marginatus S2
Bantam sunfish Lepomis symmetricus S2
Ghost shiner Notropis buchanani S2
Blacknose shiner Notropis heterolepis S2
Taillight shiner Notropis maculatus S1
Ozark shiner Notropis ozarcanus S2
Sabine shiner Notropis sabinae S1
Mountain madtom Noturus eleutherus S1S2
Bluestripe darter Percina cymatotaenia S2
Longnose darter Percina nasuta S1
Stargazing darter Percina uranidea S2
Eastern slim minnow Pimephales tenellus parviceps S283
Flathead chub Platygobio gracillis S1
Pallid sturgeon Scaphirhynchus albus S1
Southern cavefish Typhlichthys subterraneus S2S3
Insects

Ozark stone Acroneuria ozarkensis S2
Duke's skipper Euphyes dukesi S1
Missouri glyphopsyche caddisfly  Glyphopsyche missouri S1
Bald cypress katydid Inscudderia taxodii S1
Hoosier grasshopper Paroxya hoosieri S1
Applachian eyed brown Satyrodes appalachia leeuwi S1
Frison's seratellan mayfly Serratella frisoni S2
Hine’s emerald Somatochlora hineana S2
Ozark emerald Somatochlora ozarkiensis S2S3
Spined grouse locust Tettigidea armata S2S3

Millipedes



Common Name

Scientific Name

State Rank

Causeyella cave millipede

Mammals
Southeastern bat
Indiana bat

Plains spotted skunk
Swamp rabbit

Mollusks

Elktoe

Slippershell mussel
Flat floater
Cylindrical papershell
Western fanshell
Elephantear

Curtis' pearlymussel
Snuffbox

Enigmatic cavesnail
Proserpine cavesnail
Ebonyshell

Pink mucket
Scaleshell

Black sandshell
Southern hickorynut
Sheepnose
Rabbitsfoot

Winged mapleleaf
Salamander mussel
Purple lilliput
Capital vertigo

Plants

Large seeded mercury
Purple false foxglove
Green false foxglove
Wild leek

Floating foxtail grass
A moss

Ciliate blue star
Wood anemone
Wild sarsaparilla
Mead’s milkweed
Yellow bartonia

Causeyella dendropus

Myotis austroriparius
Mpyotis sodalist

Spilogale putorius interrupta
Sylvilagus aquaticus

Alasmidonta marginata
Alasmidonta viridis
Anodonta suborbiculata
Anodontoides ferussacianus
Cyprogenia aberti

Elliptio crassidens
Epioblasma florentina curtisii
Epioblasma triquetra
Fontigens antroectes
Fontigens proserpina
Fusconaia ebena
Lampsillis arupta

Leptodea leptodon

Ligumia recta

Obovaria jacksoniana
Plethobasus cyphyus
Quadrula cylindrica cylindrica
Quadrula fragosa
Simpsonaias ambigua
Toxolasma lividus

Vertigo oscariana

Acalypha deamii

Agalinis purpurea
Agalinis viridis

Allium burdickii
Alopecurus aequalis
Amblystegium polygamum
Amsonia ciliata var. filifolia
Anemone quinquefolia
Aralia nudcaulis
Asclepias meadii
Bartonia virginica

S2

S1
S1
S1
S2

S2
S2
S2
S1
S2
S1
S1
S1
S2
S1
S1
S2
S1
S2
S1
S2
S1
S1
S1
S2
S1

S1
S2
S1
S2
S2
S1
S28S3
S1
S2
S2
S1



Common Name Scientific Name State Rank
American barberry Berberis canadensis S2
Bergia Bergia texana S2
A beggar's tick Bidens laevis S1
Decurrent false aster Boltonia decurrens S1
Few-lobbed grape fern Botrychium biternatum S1
Blue grama Bouteloua gracilis S1
A moss Brachelyma subulatum S1
Sword moss Bryoxiphium norvegicum S1
A moss Bryum miniatum S1
Northern reedgrass Calamagrostis stricta ssp. inexpansa S2S3
French mulberry Callicarpa americana S1
Grass pink orchid Calopogon tuberosus S2
Marsh bellflower Campanula aparinoides S1
Harebell Campanula rotundifolia S1
A moss Campylopus tallulensis S1
A sedge Carex abscondita S1
Broadwing sedge Carex alata S2S3
Bellow beaked sedge Carex albicans var. australis S1
Greenish-white sedge Carex albolutescens S1S2
A sedge Carex aquatilis var. substricta S1
A sedge Carex atlantica ssp. atlantica S1
A sedge Carex bromoides ssp. Bromoides S2
Brown bog sedge Carex buxbaumii S2
Cherokee sedge Carex cherokeensis S2
Fibrous-root sedge Carex communis var. communis S2
Bristly sedge Carex comosa S2
White-edge sedge Carex debilis var. debilis S1
A sedge Carex fissa var. fissa S1
A sedge Carex flaccosperma S2
Giant sedge Carex gigantea S1S2
Graceful sedge Carex gracillima S1
A sedge Carex microdonta S1
A sedge Carex molestiformis S2
A sedge Carex nigromarginata var. floridana S1
Sharp-scale sedge Carex oxylepis S2
A sedge Carex reznicekii S2
A sedge Carex socialis S2
A sedge Carex sterilis S2
Straw sedge Carex straminea S1
Shaved sedge Carex tonsa var. rugosperma S1
Triangular sedge Carex triangularis S2
Hairy-fruited sedge Carex trichocarpa S1
A sedge Carex vesicaria var. monile S2



Common Name

Scientific Name

State Rank

Willdenow’s sedge
Ozark chinquapin

A gourd

Coontail

Slender spike grass
Rose turtlehead

A leatherflower

Joint grass

Fleabane

A Corydalis

Parsley haw

A hawthorn

A marsh elder

Finger Dog-shade
Umbrella flatsedge
An umbrella sedge
Umbrella sedge
Teasel-like cyperus
Small white lady-slipper
Showy lady-slipper
A bladderfern
Gattinger prairie-clover
Swamp loosestrife
Tall larkspur
Hay-scented fern
Tansy mustard
American beakgrain
A lichen

A moss

Pony-foot grass

A moss

A moss

Amethyst shooting star
French’s shooting star
Spinulose shield fern
Log fern

Goldie’s fern
Evergreen woodfern
Dwarf burhead
Lance-like spike rush
A love grass

Plume grass
Umbrella plant

Carex willdenowii

Castanea pumila var. ozarkensis
Cayaponia quinqueloba
Ceratophyllum echinatum
Chasmanthium laxum ssp. laxum
Chelone oblique

Clematis viorna

Coelorachis cylindrica

Conyza canadensis var. pusilla
Corydalis micrantha ssp. australis
Crataegus marshallii

Crataegus spathulata
Cyclachaena xanthifolia
Cynosciadium digitatum
Cyperus diandrus

Cyperus flavicomus

Cyperus retroflexus

Cyperus retrofractus
Cypripedium candidum
Cypripedium reginae
Cystopteris tenuis

Dalea gattingeri

Decodon verticillatus
Delphinium exaltatum
Dennstardtia punctilobula
Descurainia pinnata ssp. pinnata
Diarrhena americana

Dibaeis absoluta

Dichelyma capillaceum
Dichondra carolinensis
Dicranum polysetum

Didymodon rigidulus var. rigidulus
Dodecatheon amethystinum
Dodecatheon frenchii
Dryopteris carthusiana
Dryopteris celsa

Dryopteris goldiana

Dryopteris intermedia
Echinodorus tenellus var. parvulus
Eleocharis laceolata

Eragrostis glomerata

Erianthus giganteus

Eriogonum longifolium var. longifolium

S1
S2
S1
S1
S1
S2
Sl
S1
S1S2
S2
S1
S1
Sl
S2
S1
S1
S1
S1S2
S1
S2S3
S1
S1
S1
S2
S2
S283
S1
S1
S1
S1
S1
S1
S2
S1
S2
S1
S2
S1
S1
S1
S1
S1
S2



Common Name

Scientific Name

State Rank

Strawberry bush

A thoroughwort

A thoroughwort
Forked aster
Big-leaved aster
Queen of the prairie
A moss

Northern bedstraw
Black huckleberry
Closed gentian

Pale avens

Hedge hyssop

A bluet

Swamp sunflower
Little leaved alum root
Sharp's homaliadelphus
Featherfoil

Fir clubmoss
Floating pennywort
Ovate fiddleleaf

A St. John's wort

A moss

A moss
Engelmann's quillwort
A moss

Large whorled pogonia
Toad rush

Cananda rush
Weak rush

A rush

A water willow

A liverwort
Corkwood

Star duckweed

A blazing star
Turk’s cap lily
American frogbit
Pondberry

Loesel’s twayblade
Primrose willow

A false loosestrife

Round-branched ground pine

A clubmoss

Evuonymus americanus

Eupatorium rotundifolium var. scabridum

Eupatorium semiserratum

Eurybia furcata

Eurybia macrophylla

Filipendula rubra

Forsstroemia producta

Galium boreale ssp. septentriolnale
Gaylussacia baccata

Gentiana andrewsii

Geum virginianum

Gratiola viscidula ssp. Viscidula
Hedyotis boscii

Helianthus angustifolius
Heuchera parviflora var parviflora
Homaliadelphus sharpii

Hottonia inflata

Huperzia porophila

Hydrocotyle ranunculoides
Hydrolea ovata

Hypericum lobocarpum

Hypnum cupressiforme var. filiforme
Hypnum pallescens

Isoetes engelmannii var. engelmannii
Isopterygiopsis muelleriana
Isotria verticillata

Juncus bufonius var. bufonius
Juncus canadensis var. canadensis
Juncus debilis

Juncus validus

Justicia ovata var. lanceolata
Kurzia sylvatica

Leitneria floridana

Lemna trisulca

Liatris scaiosa var. nieuwlandii
Lilium superbum

Limnobium spongia ssp. spongia
Lindera melissifolia

Liparis loeselii

Ludwigia leptocarpa

Ludwigia microcarpa

Lycopodium dendroideum
Lycopodium digitatum

S2
S1
S1S2
S2
S2
S2
S1
S2
S1
S1
S1
S1
S1
S2
S1
S1
S2
S2
S1S2
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S1
S1
S1
S1
S1S2
Sl
S1
S1
S1
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S2
S2
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S1
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S1
S2
S2
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S1
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Common Name Scientific Name State Rank
Ground cedar Lycopodium tristachyum S1
A liverwort Marsupella sphacelata S1
Ostrich fern Matteuccia struthiopteris var. pensylvanica S2
Water hyssop Mecardonia acuminata S1
Two-flowered melic grass Melica mutica S1
Bogbean Menyanthes trifoliate S1
A liverwort Metzgeria conjugate S1S2
A moss Micromitrium megalosporum S1S2
Miterwort Mitreola petiolata S1
Thread-like naiad Najas gracillima S2
Sphagnum sprite Nehalennia gracilis S1
Prairie iris Nemastylis geminiflora S2
Shrubby sundrops Oenothera fruticosa ssp. fruticosa S1
Small sundrops Oenothera perennis S1
Stemless evening primrose Oenothera triloba S2
A bromerape Orobanche ludoviciana S1
A panic grass Panicum dichotomum var. nitidum S1
A panic grass Panicum dichotomum var. yadkinense S1
A panic grass Panicum portoricense S1
A lichen Pannaria rubiginosa Sl
A lichen Parmotrema hypoleucinum S1
A lichen Parmotrema tinctorum S2
Slender paspalum Paspalum setaceum var. setaceum S1
Missouri cliffbrake Pellaea glabella missouriensis S1S2
Arrow arum Peltandra virginica ssp. virginia S2
A hornwort Phaeoceros oreganus S1
Mock orange Philadelphus pubescens var. verrucosus S1
Carolina phlox Phlox carolina ssp. carolina S1
Wild sweet william Phlox maculate pyramidalis S2
A moss Physcomitrium collenchymatum S1
A false dragonhead Physostegia intermedia S1
A moss Plagiothecium dinticulatum S1
Woolly plantain Plantago patagonica S2
Yellow-fringed orchid Platanthera ciliaris S1
Green wood orchid Platanthera clavellata S2
Pale green orchid Platanthera flava var. flava S2
Northern rein orchid Platanthera flava var. herbiola S2
Snake-mouth orchid Pogonia ophioglossoides S1
Water smartweed Polygonum amphibium var. stipulaceum S1
Halberd-leaved tear thumb Polygonum arifolium S1
Juniper-leaf Polypremum procumbens S2
Big-toothed aspen Populus grandidentata S1
Spotted pondweed Potamogeton pulcher S2S3



Common Name Scientific Name State Rank
Slender pondweed Potamogeton pusillus var. pusillus S1
A lichen Pseudocyphellaria aurata S1
A liverwort Ptilidium pulcherrimum S1
A moss Ptychomitrium sinense S1
Blunt Mountain Mint Pycanthemum muticum S2
A lichen Pycnothelia papillaria S1
Water oak Quercus nigra S2
Nuttall's oak Quercus texana S2
A lichen Ramalina intermedia S1
A moss Rhabdoweisia crispata S1
Horned rush Rhynchospora macrostachya var. macrostac S1
Golden glade-moss Rhytidium rugosum S1
A liverwort Riccardia multifida S1
A lichen Rimelia subisidiosa S1
Lake cress Rorippa aquatica S2
Rough coneflower Rudbeckia grandiflora var. grandiflora S1
Marsh pink Sabatia brachiata S1
American cupscale Sacciolepis striata S1
Giant bulrush Schoenoplectus californicus S1
Canby's Bulrush Schoenoplectus etuberculatus S1
Hall's bulrush Schoenoplectus hallii S2
Weakstalk bulrush Schoenoplectus purshianus S1
Mubhlenberg's nut-rush Scleria reticularis var. pubescens S1
A moss Seligeria donniana S1
A moss Sematophylium marylandicum S1
Elliot sida Sida elliottii S1
Eastern blue-eyed grass Sisyrinchium atlanticum S2
Narrowleaf peatmoss Sphagnum angustifolium S1
Northern peatmoss Sphagnum capillifolium S1
Sphagnum Sphagnum inundatum S1
Hardhack Spiraea tomentosa S1
Sullivantia Sullivantia sullivantii S2
Tradescant aster Symphyotrichum dumosum var. strictior S2
Small white aster Symphyotrichum racemosum var. subdumosum S2
Saltmarsh aster Symphyotrichum subulatum var. ligulatum S2
A moss Syrrhopodon texanus S1
Water canna Thalia dealbata S2
A moss Thamnobryum alleghaniense S1
Cranefly orchid Tipularia discolor S2
Pale manna grass Torreyochloa pallida var. pallida S1
Ozark spiderwort Tradescantia ozarkana S2
A noseburn Tragia ramose S2
False bugbance Trautvetteria caroliniensis S2



Common Name Scientific Name State Rank
Trepocarpus Trepocarpus aethusae S1
Marsh St. John's wort Triadenum tubulosum S1
Running buffalo clover Trifolium stoloniferum S1
Ozark wake robin Trillium pusillum var. ozarkanum S2
Cedar elm Ulmus crassifolia S1
Rock elm Ulmus thomasii S2
Slender bladderwort Utricularia subulata S1
Ozark arrow wood Viburnum ozarkense S2S3
Northern arrow-wood Viburnum recognitum S1
Smooth white violet Viola macloskeyi ssp.pallens S2
Barren strawberry Waldsteinia fragarioides ssp. fragarioid S2
Wolffiella Wolffiella gladiata S1
Netted chain fern Woodwardia areolata S2
Yellow-eyed grass Xyris torta S1
Arkansas yucca Yucca arkansana S2
White camas Zigadenus elegans ssp. glaucus S2
Death camas Zigadenus nuttallii S1



Appendix F—List of Public Lands in the Southeast Missouri Ozarks
Southeast Missouri Ozarks Rgional Restoration Plan

County Publid_and Ownership

Butler Allred Lake Natural Area MO Department of Conservation
Big Cane Conservation Area MQepartment of Conservation
Carmichael State Forest MQepartment of Conservation
Coon Island Conservation Area MQepartment of Conservation
Corkwood Conservation Area MDepartment of Conservation
Dan River Access MO Department of Conservation
Fisk Access *MO Department of Conservation
Harviell Access MO Depétment of Conservation
Hendrickson Access **U.S. Forest Service
Hilliard Access *MO Department of Conservation
Mark Twain National Forest U.S. Forest Service
Poplar Bluff Commercial Hitoric District National Regter of Historic Places
Poplar Bluff Conservation Area *MO Department of Conservation
Ringo Ford Access *MO Department of Conservation
South Sixth Street Histor District National Regigr of Historic Places
Sportsman’s Park Access **City of Poplar Bluff
Sun Conservation Area MO Ppartment of Conservation
University Forest Conservation éa *MO Department of Conservation

Carter BigSpringHistoric District National Regiglr of Historic Places
Carter Creek Conservation Area Miepartment of Conservation
Chilton Creek The Nature Conservancy
Current River Conservation Area MO Department of Conservation
Hunter Towersite MO Deptment of Conservation
Mark Twain National Forest U.S. Forest Service
Miller Community Lake MQDepartment of Conservation
MO Lumber and Mining Company District National Reigr of Historic Places
Ozark National Scenic Riverways U.S. National Park Service
Peck Ranch Conservation Area ND@partment of Conservation
Rocky Creek Conservation Area Mepartment of Conservation
Van Buren Riverfront Park **City of Van Buren

Crawford Anderson Memorial ConservatiArea MO Department of Conservation

Bird's Nest Access

Blue Springs Creek Conservationear
Campbell Bridge Access

Crooked Creek Conservation Area
Dillard Mill State Historic Site
Huzzah Conservation Area
Keysville Towersite

Maramec Spring Fish Hatchery
Maramec Spring Park

Mark Twain National Forest
Meramec State Park

*Leased

**Crawford County
*MO Department of Conservation
*MDepartment of Conservation
ND@partment of Conservation
*LAD Foundation
*MO Department of Conservation
MO Deartment of Conservation
**The James Foundation
**The James Foundation
U.S. Forest Service
MO Depaent of Natural Resources

*MO Department of Consrvation Agreement Land



Appendix F—List of Public Lands in the Southeast Missouri Ozarks
Southeast Missouri Ozarks Rgional Restoration Plan

County Publid_and Ownership
Mint Spring Access MO Department of Conservation
Onondaga Cave State Park MOp2agment of Natural Resources
Onyx Cave Conservation Area *MDepartment of Conservation
RiverviewAccess MQODeparment of Conservation
Sappington Bridge Access *MO Ppartment of Conservation
Scotia Iron Furnace Stack Natiomegister of Historic Places
Scotts Ford Access MO Department of Conservation
Sizemore Memorial Conservation Area MO Department of Conservation
Snelson-BrinkeHouse NationaRegister of Historic Places
Wagon Wheel Motel Historic District Nianal Register of Historic Places
Woods Memorial Conservation Area MO Department of Conservation

Dent Brown Conservation Area MDepartment of Conservation
Cedar Grove Conservation Area Miepartment of Conservation
Hyer Woods Conservation Area MQepartment of Conservation
Indian Trail Conservation Area MO Department of Conservation
Lenox Towersite MO Department of Conservation
Lower Parker School National Bister of Historic Places
Mark Twain National Forest U.S. Forest Service
Montauk Fish Hatchery *M@epartment of Conservation
Montauk State Park MO Deqgtment of Natural Resources
Montauk Towersite MO Deptment of Conservation
Nichols Farm District NationdRegister of Historic Places
Nova Scotia Ironworks Histic District National Regiter of Historic Places
Ozark National Scenic Riverways U.S. National Park Service
Shawnee Mac Lakes Conservation Area MO Department of Conservation
Short Bend Access MO Department of Conservation
White River Trace Conservation Area MO Department of Conservation

Franklin Catawiss&onservatiorArea MO Department of Conservation

Chouteau Claim Access

East Central Regional Office

Little Indian Creek Conservation éa
Long Ridge Conservation Area
Mayers Landing Access
MeramedConservatiorArea
Meramec State Park

MO partment of Conservation
MDepartment of Conservation
MO Department of Conservation
MQepartment of Conservation
MO Department of Conservation
MO Department of Conservation
MO Depaent of Natural Resources

Meramec State Park Beach Area Historic iistNational Registeof Historic Places

Mill Rock Access

Redhorse Access

Reiker Ford Access

River ‘Round Conservation Access
Robertsville State Park

Sand Ford Access

*Leased

MO Department of Conservation
MO Department of Conservation
MO Department of Conservation
M2zpartment of Conservation
MO Ppartment of Natural Resources
*MO Department of Conservation

*MO Department of Consrvation Agreement Land



Appendix F—List of Public Lands in the Southeast Missouri Ozarks
Southeast Missouri Ozarks Rgional Restoration Plan

County Publid_and Ownership
Uhlemeyer Access MO Department of Conservation
Union Access *MO Department of Conservation
Wenkel Ford Access MO Department of Conservation
Gasconade MinSpringAccess MODepartment of Conservation
Mint Spring Conservation Area MODepartment of Conservation
Tea Access MO Department of Conservation
Howell Davidson-Paris Wildlife Area M@epartment of Conservation
Davis Conservation Area MDepartment of Conservation
Mark Twain National Forest U.S. Forest Service
Mountain View Towersite M@epartment of Conservation
Ozark National Scenic Riverways U.S. National Park Service
Sims Valley Community Lake M@epartment of Conservation
Iron BismarckConservatiorArea MO Department of Conservation
Buford Mountain Conservation Area MO Department of Conservation
Elephant Rocks State Park MRepartment of Natural Resources
Fort Davidson State Historic Site MO Department of Natural Resources
Funk Memorial State Forest and Wildl#eea MO Departmendf Conservation
Graves Mountain Conservation Area MO Department of Conservation
Ketcherside Mountain Conservationear MO Department of Conservation
Johnson’s Shut-Ins State Park MO Department of Natural Resources
Mark Twain National Forest U.S. Forest Service
Pilot Knob National Wildlife Refuge U.S. Fish & Wildlife Service
RiversideConservatiorArea MO Department of Conservation
Sam A. Baker State Park MO patment of Natural Resources
Taum Sauk Mountain State Park ND@partment of Natural Resources
Ursuline Academy-Arcadia College Historic National Register oflistoric Places
District
Jefferson Brown’s Ford Access MO Department of Conservation
Flamm City Access *MO Deartment of Conservation
LaBarque Creek Conservation Access MO Department of Conservation
Mammoth Access MO Department of Conservation
Merrill Horse Access MO Dmartment of Conservation
Pacific Palisades Conservation Area MO Department of Conservation
Teszars Woods Conservation Area Nd@partment of Conservation
Valley View Glades Natural Area MO Department of Conservation
Washington State Park MO Depaent of Natural Resources
Washington State Park CCC Hist District National Regiter of Historic Places
Young Conservation Area MO Ppartment of Conservation
Madison Fredricktown City Like **City of Fredericktown

*Leased

*MO Department of Consrvation Agreement Land



Appendix F—List of Public Lands in the Southeast Missouri Ozarks
Southeast Missouri Ozarks Rgional Restoration Plan

County Publid_and Ownership
Mark Twain National Forest U.S. Forest Service
MillstreamGardengConservatiorArea MO Department of Conservation
Roselle Access MO Depgaent of Conservation
Thompson Ford Access MO Department of Conservation
Maries Spring Creek Gap Conservatiorear MO Department of Conservation
Oregon Alton Forestry Sub-Office *®) Department of Conservation
Cover Memorial Wildlife Area M@epartment of Conservation
Mark Twain National Forest U.S. Forest Service
Myrtle Access MO Departent of Conservation
Rose Hill Towersite MO Department of Conservation
Phelps Little Prairie Conservatidtrea MO Department of Conservation
Maramec Iron Works District NatiohRegister of Historic Places
Maramec Spring Fish Hatchery **The James Foundation
Maramec Springs Park **The James Foundation
Mark Twain National Forest U.S. Forest Service
Rolla Ranger Station Historic District National Register oflistoric Places
Rosati Towersite MO Depianent of Conservation
Schuman Park Lake **City of Rolla-Parks Department
Scioto Lake **The James Foundation
Woods Memorial Conservation Area MO Department of Conservation
Reynolds Buford-Cart{farmstead Nadnal Register of Historic Places
CentervilleAccess MQODepatment of Conservation
ClearwatelConservatiorArea MO Department of Conservation
Clearwater Lake Management Lands *MO Department of Conservation
Current River Conservation Area MO Department of Conservation
Grasshopper Hollow The Nature Conservancy
Johnson’s Shut-ins State Park ND@partment of Natural Resources
Ketcherside Mountain Conservationear MO Department of Conservation
Lesterville Access MO Department of Conservation
Logan Creek Conservation Area M2zpartment of Conservation
Mark Twain National Forest U.S. Forest Service
Nova Scotia Ironworks Histic District National Regiter of Historic Places
RiversideConservatiorArea MO Department of Conservation
Rocky Creek Conservation Area Mepartment of Conservation
Taum Sauk Mountain State Park ND@partment of Natural Resources
Ripley T.L. Wright Memorial Access **L. Wright Lumber Co. & City of

Doniphan Towersite
Fourche Creek Conservation Area

*Leased

Doniphan
MO Depment of Conservation
MO Department of Conservation

*MO Department of Consrvation Agreement Land
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County Publid_and Ownership
Greenville Ford Access MO Department of Conservation
HemenwayConservatiorArea MO Department of Conservation
Little Black Conservation Area MO Department of Conservation
Mudpuppy Conservation Area MO partment of Conservation
Mark Twain National Forest U.S. Forest Service
Ozark National Scenic Riverways U.S. National Park Service
Sand Pond Conservation Area ND@partment of Conservation
St. Francois Bismarck Conservationedr MO Department of Conservation
Bonne Terre City Lake **City of Bonne Terre
East Columbia Historic District Nianal Register of Historic Places
Farmington Court House Square Natkl Register of Historic Places
Giessing Lake **City of Farmington
Gruner Ford Access MO Department of Conservation
Hager Lake **City of Farmington
Iron Mountain Lake **City of Iron Mountain
Knob Lick Towersite MO Dpartment of Conservation
Leadwood Access MO Department of Conservation
Mark Twain National Forest U.S. Forest Service
Mineral Area College Range **Mineral Area College
Missouri Mines State Historic Site MO Department of Natural Resources
Presbyteriat©rphanag®f Missouri National Registesf Historic Places
Quarry Pond **Mineral Area College
St. Francois State Park MO pertment of Natural Resources
St. Joe State Park MO Depaent of Natural Resources
St. Joseph Lead Mine at Bonne Terre National Register oflistoric Places
Syenite Access MO Depanent of Conservation
Thomas Lake **City of Farmington
Washington State Park MO Detaent of Natural Resources
St. Louis Allenton Access MO Dpartment of Conservation

Alswel-William Lemp Estate

Aselman Memorial Addition to Fored4t CA
Barretts Tunnels

Bee Tree Park Lake

Carp Lake

Castlewood State Park
Emmenegger Nature Park

Forest 44 Conservation Area
Goodson Conservation Area
Greentree Park Access

Henry Avenue Historic District

Island Lake

Klamberg Woods Conservation Area

*Leased

NationaRegister of Historic Places
MO Department of Conservation
National Bister of Historic Places
**St. Louis County Parks
**St. Louis County Parks
MO Depaent of Natural Resources
*MQepartment of Conservation
M@zpartment of Conservation
MO jzetment of Conservation
**City of Kirkwood
Nimnal Register of Historic Places
**St. Louis County Parks
*MO Department of Conservation

*MO Department of Consrvation Agreement Land
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County

Publidcand

Ownership

Kraus, Russel & Ruth Goetz House
New Ballwin Park Lake

Pacific Palisades Conservation Area
Phantom Forest Conservation Area
Possum Woods Conservation Area
Powder Valley Nature Center
Rockwoods Range

Rockwoods Reservation

Route 66 State Park

Route 66 State Park Access

Saint Stanislaus Conservation Area
Simpson Park Lake

Valley Park Access

Vlasis Park Lake

Ste. Genevieve Hawn State Park

Shannon

Texas

Hickory Canyons Natural Area
Mark Twain National Forest

Alton Club
AngelineConservatiorArea
Birch Creek Conservation Area
Buttin Rock Access
Buttin Rock School
Chilton Creek
Chilton-WilliamsFarmComplex
Current River Conservation Area
Current River State Park
Mark Twain National Forest
Ozark National Scenic Riverways
Peck Ranch Conservation Area
Reed Log House
Rocky Creek Conservation Area
Roger Pryor Pioneer Backcountry
Shut-In Mountain Fens
Sunkland€ConservatiorArea
Thomasville Towersite
Thorny Mountain

Twin Pines Conservation Educationr@ar

Two Rivers Access
Winona Ranger Station HisforDistrict

Barn Hollow Natural Area
Gist Ranch Conservation Area

*Leased

tidaal Register of Historic Places
**City of Ballwin
MO Department of Conservation
MO Department of Conservation
Nd@partment of Conservation
MO Department of Conservation
MO Department of Conservation
MO partment of Conservation
MO Depaent of Natural Resources
**MQepartment of Natural Resources
*MO Department of Conservation
**St. Louis County Parks
MO Department of Conservation
**City of Ballwin

ND@partment of Natural Resources
LAD Foundation
U.S. Forest Service

National Resger of Historic Places
MO Department of Conservation
MQepartment of Conservation
MO Department of Conservation
National Rester of Historic Places
The Nature Conservancy
Natbnal Register of Historic Places
MO Department of Conservation
MO partment of Natural Resources
U.S. Forest Service
U.S. National Park Service
ND@partment of Conservation
National Retgr of Historic Places
MQepartment of Conservation
LAD Foundation
The Nature Conservancy
MO Department of Conservation
MO Department of Conservation
The Nature Conservancy
MO Departmenbf Conservation
**Qzark National Scenic Riverways
National Regigr of Historic Places

MDepartment of Conservation
Mepartment of Conservation

*MO Department of Consrvation Agreement Land
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County Publid_and Ownership
Mark Twain National Forest U.S. Forest Service
Midvale Conservatiorirea MO Department of Conservation
Ozark National Scenic Riverways U.S. National Park Service
South Prong Access MO Department of Conservation
Summersville Towersite MO [partment of Conservation
Washington BismarckKonservatiorArea MO Department of Conservation
Bootleg Access MO Depianent of Conservation
Buford Mountain Conservation Area MO Department of Conservation
Caledonia Historic District Natioh&egister of Historic Places
Hughes Mountain Natural Area MDepartment of Conservation
Kingston Access MO Department of Conservation
Little Indian Creek Conservation éa MO Department of Conservation
Mark Twain National Forest U.S. Forest Service
Meramec State Park MO Depraent of Natural Resources
Pea Ridge Conservation Area M@ partment of Conservation
Roger Bilderback Lake **City of Potosi
Washington State Park MO Depaent of Natural Resources
Washington State Park Access **Mepartment of Natural Resources
Washington State Park CCC Higt District National Regiter of Historic Places
Wayne Clearwatebistrict Headquartey MO Department of Conservation

Clearwater Lake Management Lands
Coldwater Access
ColdwaterConservatiorArea
FlatwoodsConservatiorArea

Graves Mountain Conservation Area
Hammer Memorial Conservation Area
Lake Wappapello State Park

Lon Sanders Canyon Conservation Area
Mark Twain National Forest

Mingo National Wildlife Refuge
RiversideConservatiorArea

Sam A. Baker State Park

Sam A. Baker State Park Historic Distri
University Forest Conservation Area
Wappapello Lake Management Lands
Yokum School Conseation Area

*Leased

*MO Department of Conservation
MO Department of Conservation
MO Department of Conservation
MO Department of Conservation
MO Department of Conservation
MO Department of Conservation
MIzpartment of Natural Resources
MO Department of Conservation
U.S. Forest Service
U.S. Fish & Wildlife Service
MO Department of Conservation
MO pertment of Natural Resources
NationalRegisterof Historic Places
*MO Department of Conservation
*MO Department of Conservation
MO Departnme of Conservation

*MO Department of Consrvation Agreement Land



Appendix G—Exemplar Request for Proposals
Southeast Missouri Ozarks Rgional Restoration Plan

Request forProposals
Natural Resource DamagédRestoration Projects forthe
[Company Name]Settlement

|. Introduction

This Request for Proposal (RFP) for compémsarestoration projects relates to fleampany. Monies
recovered from a Natural Resource Damagsea&sment and Restoration (NRDAR) settlenagatbeing
made available for public proposalg the Missouri Trustee Council accordance with the Southeast
Missouri Ozarks Regional Restoration Plan (SEMORRIR)e Missouri Trustee Council (hereafter referred
to as “Trustees”) is comprised thfe Missouri Department of Natural $irces, the U.S. Department of
Agriculture represented by the U.S. Forest Servicdlh8d Department of the Interior represented by the
U.S. Fish & Wildlife Service. The SEMORRP provideprocess framework that governs the approach for
restoration project identificatioeyaluation, selection and implemetita presented within this RFP.

r 3
The purpose of this exemplar RFP is to identify the categories of information that will likely be included in
future RFPs issued under the SEMIORRP. Each RFP will be different, tailored to the specific circumstances of
the type of the release and potential injury sustained and the related compensatory restoration goals of

hthe Trustees.

A. Southeast Missouri OzarksRegional Restoration Plan

The SEMORRP was developed under the NRDAGulations implementing the Comprehensive
Environmental Response, Compensation, and Lialfay(CERCLA, commonly known as the federal
“Superfund” law) to describe the prasethat will be used by the Trustéesdentify appropriate actions to
restore, rehabilitate, replace, and/or acquire natesaurces equivalent to those injured by hazardous
substance releases. The SEMOR®&HIs requirements under the National Environmental Policy Act of
1969 (NEPA) by taking a “hard look” at the enviraamial consequences of proposed federal actions, to
disclose pertinent information altdhe actions to the public and prdeipublic review and comment on
federal actions that affect environmdmtsources. This exemplar RFRpet of the public review process.
Once specific projects are selecte@ Tmustees may need to conduct adddidNEPA analysis to review the
specific proposed federal action aschébed in the selected RFP.

The development of the SEMORRP is a joint efforbagstate and federal natural resource Trustees and is
coordinated with the public. The SEMORRRP is joirttiministered by the Trustees to assist in carrying

out their natural resource trust mandates under CER@ieQil Pollution Act, and the Clean Water Act.
Natural resource damages received,egithrough negotiated or adjudicatsttlements, must be used to
restore, rehabilitate, replace anddoquire the equivalent of those maluesources injured and services

lost. The goals of theestoration plan are to:

1) Identify the natural resources aservices potentially injured by tmelease of hazardous substances in
the Southeast Missouri Ozarks;



2)

3)

4)

5)

Develop a request for proposal (RFPYcess to evaluate and select cengatory restoration projects to
achieve restoration strategies (Gfie restoration goals identifieds part of the RFP process);

Identify types and examples of primary restorapoojects that will be imigmented by the Trustees
and/or their contractors;

Gain efficiencies in the NRDAR pcess; provide for consistency gmedictability by detailing the
NRDAR process, thereby minimizingncertainty to the public; and,

Expedite restoration of potentialigjured natural resourseand lost services with existing restoration
funds.

This exemplar RFP is compliant withe preferred alternative seleciadhe SEMORRP. The preferred
alternative (SEMORRP, Section 5, Altative D) is a combination of primaand compensatory restoration.
As identified in the SEMORRP, prioriig given to primary restoratiomhenever feasible. However, the
Trustees will implement compensatory, off-site regtonawhen distinct advantages in cost-effectiveness or
unique opportunities in protentg or enhancing importanatural resources arise.

For purposes of this restoration plan the term “Compens&estoration” will be used to refer to the following
restoration types:

Acquisition of EquivaleriResources or Replacemettite substitution of an injured resource with one

that provides the same or substantially similarisess 43 C.F.R. 88 14(a) and (ii). An example is the
purchase of a property containing highality natural resources thattigeatened with development or
destruction; and

Compensatory Restoratioany action taken to offset the intarlosses of natural resources from the
date of the event until recovery (USBLM, 2008). é&xample of compensatorestoration is the
removal of undesirable eastern tlar trees from a glade habi@icompensate for injuries to
substantially similar natural res@es that occurred elsewhere.

This exemplar RFP identifies information thétl be requested in a compensatory restoration
RFP including:

site-specific information as to the type of matuesources potentially injured and/or services
lost;

location of the potentially injured twal resources and/or lost services;

restoration goals associated with MRDAR claim and settlement for the [Company
Name]; and

restoration funds available.

Specifications and requirements for restoration projects and proposal submissions will be
provided in individual RFPs.



B. Site, Claim and Settlement Information:

This section will contain a description of operationsl ather activities of [the Company] and any relevant
history of the operation. This degation will include specific locations of operations as well as the nature,
type, and duration of the release of hazardous substances

This section will also contain a description of theuna of the injury, identifying the type of resources
which were injured as a resulttbie release of hazardous substances

This section will also contain a degxtion of the settlement when fihand the total amount of restoration
funds available for the RFP.

This section will also contain a degxtion of remedial actions, if angJong with a schedule of remediation
and coordination of restoration pecjs with the proposed and/or ongoiegnedial actions in the geographic
area and/or other storation actions.

C. Geographic Priority Areas for Restoration

The Trustees will prioritize areas for restoratiomitiered approach as a means of complying with the
SEMORRP preferred alternative atodprovide restoration specific aphs for the resources injured by
releases of hazardous substances from [Company'&ltopes. The RFP will specify the criteria used to
identify tiered priority areas. This tiered appro&hntended to be flexible, allowing the Trustees to
designate the number téred priority areas as is appropriate for the specific site.

An example of criteria used to establish tiepeiority restoration areas is as follows:

1. Tier 1 areas are the highest priority areas. Theyhar very nearest to theesof injury but are not
impacted by contamination.

2. Tier 2 areas are the second highgirity areas for compensatory restoration. They represent areas
close to site of injury but netecessarily directly adjacent orj@iciing contaminated sites.

3. Tier 3 priority areas are even farthemoved from the site of injutyut still represent a priority area
for compensatory restoration for the Trustees.

4. Tier 4 priority areas are thevest priority areas. These sites do not fall within designated
priority areas for the Trustees but may represainstantially similar resourcde those at the site
of injury.

This prioritization scheme will befactor in the Trustee Decision Matiirxcluded in Appendix A. Projects
outside of these priority areasll still be eligible for fundingunder this RFP but will not receive
prioritization

Please note that each RFP will provide a new, updated map of priority restoration areas; Figure 1 is
merely an example of how the Trustees may conduct geographic prioritization.



Figure 1. Example Map of Geographic Priority Areas for Restoration
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D. Restoration Goals for [Company Name] RFP

NRDAR projects must have a connecttorthe injured resources. The maluesources wiih the identified
geographic areas include certain injured resourcel, asimigratory birds and endangered species, other
terrestrial and aquatiesources and supporting hatstaand groundwater resourcekhe restoration goals of
[the Company] settlement funds in priority order are to:

1. improve or protectparian corridor habitat;

2. protect federally threated, endangered, and candidate &iguspecies and their habitat;
3. improve or protect uptal migratory bird habitat; and

4. enhance and protecogndwater recharge areas.

Please note: This list of restoration priorities is not inclusive and serves as an example for illustrative
purposes only.

. Restoration Project Types

r N
This example RFP is not being used to solicit actual restoration proposals.

These Restoration Project types will vary for each RFP; however, the following descriptions are
included to improve the understanding of the type of information which will be provided on which
a project proposal may be developed.

A. Riparian Corridor, Floodpl ain, and Wetland Restoration
This restoration category is a high priority for theiSiees because it meets multiple restoration goals.
Restored riparian corridor improvesgratory bird habitat and protectswdostream habitat for federally-listed
aguatic species.

B. Acquisition/Legal Protectionof High Quality Natural Areas
In some cases, existing high qualigbitat can be protected througgquisition or through conservation
easements. These areas may be in such a high qaaldition that they requirétile to no enhancement or
physical restoration. Property purchase or conservaasements/agreements could be the primary
mechanism to ensure high qualitgbitats are protected from demeinent or other degradation over the
long-term. The Trustees desired itails for protection in priority oraenclude riparian corridors, wetlands,
savannas, and other woodlands or forest.

C. Enhancement of Un-contaminated Uplands
A high priority upland enhancement project is waodl restoration. Upland restoration could include
burning and/or other methods to control invasive §sece-vegetating to rese native flora, erosion
controls, and some type of finaalcand/or legal assurance ohlg-term maintenance and protection.

D. Enhancement and Protectiorof Groundwater Recharge Areas
This restoration category is a high priority for thei§iees because it meets multiple restoration goals.
Enhancing and protecting groundwatecharge areas improves humawl &cological uses. Therefore,
enhancement of existing groundwater recharge areasptaction of high quality gundwater recharge areas
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will maximize the value of @gting groundwater resources.

E. Natural Resource Restoration-Baed Human Use Enhancement Projects
This project category includes construction of sdype of enhancement that would increase access,
enjoyment, understanding, and/or usaatiural resources. Examples oésbk types of projects include trail
construction, constructing boat ramps, educationakkiasgns, or environmenthased education programs
or materials.

lll. Restoration Project Specifications

These Restoration Project Specification descriptions will vary for each RFP, however, for illustrative
purposes only, the following descriptions are included to improve the understanding of the type of
information which will be provided on which a project may be developed.

Restoration project specifitans required within each gposal are included below:
A. Riparian Corridor, Floodpl ain, and Wetland Restoration

In general, forested canopy is tmest beneficial watershed land co¥er stream health. A healthy wooded
watershed provides for the interception and infiltratioraaffall, leaf litter filtess and slows runoff, and the
extensive interlockingaot systems of forests provide resistance ¢gien. The structure of the forested canopy
provides shelter for a varietf wildlife, food for insects and other wildlife while growing, and the base of the
food chain for stream systems after {&df. The roots of trees near sira channels provide resistance to
erosion and downed wood supplies hahitighin the stream. In additiosfream health is enhanced by easy
(low gradient) transitions between the stream channel and floodplains. Riparian corridor restoration may
include lowering banks to providod storage and riparian wetlandoitat where appropate. Riparian

corridor restoration pragsals will include:

Site Preparation and Grading

The proposal will identify the degred site preparation and gradj needed prior to re- vegetation.
The proposal will identify any bank re-gradifggight, slope details, re- vegetation, and
maintenance components. Low angles and logttdianks are preferrever high banks and steep
angles. Species of conservation interest may exist and should not be disturbed.

Re-vegetation
The proposal will identify the nativlissouri tree species to be plad, using the Terrestrial Natural

Communities of Missouri (riverfront forest, mesidtoonland forest or appropriate wetland chapters)
as a guide. The proposal will identify the seaaod density of tree planting. For example, the
Trustees recommend three galRRM (Root Production Method) treéo be planted on 30’ centers

in rows that can accommodate future mowingdotrol competing vegetation. Alternatively, tree
planting at a minimum rate of 302&s per acre on 12' centers for ba trees. In addition, 50-100
native shrubs (e.g., gray dogwo@hrnus obliqua per acre are recommended, and a native cover
crop (e.qg., Virginia wild ryeElymus virginicusseeded. The Trustees rewoend planting in fall or
early spring.



Conservation Easements, Access, EngingeControls, and/or Property Purchase

The proposal will identify land in private ownershiat requires access agreements necessary to
achieve riparian corridor restagion. The proposal will identifgther potential engineered or
institutional controls to ensufteng-term protection of stream arigarian corridor restoration areas
such as fencing, alternative water suppliedif@stock, temporary or permanent conservation
easements including land-owner payment, inclgdee-title purchasing, riecessary. The proposal
will identify who will hold the easement or title tfe property, and will provide information on the
time period of the easements or other protectigehanism. Conservation easements or other
administrative mechanisms that protect land ¢meger time periods will be preferred over short-
term protections, as reflectedtime Appendix A Decision Matrix.

Site Maintenance and Monitoring

The proposal will identify the maintenanagdamonitoring needed t&fr re-vegetation. The

proposal will describe the fregouey and type of herbicide treaents, fire, and frequency of

mowing or other cultural practices used to fad#ithe success of tree planting or other vegetation.

B. Acquisition/Legal Protectionof High Quality Natural Areas

Site Description

A description of the size, location, natural features, and habitat value of the property proposed for
acquisition or other conservation eagent should be included. Debe ownership and management
of the land. Address whatges of activities will tak@lace on the property, if any.

Conservation Easements, Enginee@uantrols, and/or Property Purchase

The proposal will identify potentiaihgineered or institutional contrals ensure long- term protection
of restoration areas suels temporary or permanent consgion easements including land-owner
payment and fee title purchase. The proposal welhtifly who will hold the easement or title of the
property, and will provide information on the timperiod of the easements or other protective
mechanism.

Site Maintenance and Monitoring

Acquisition projects that are selected will reguarmanagement plan. @ management plan will
detail methods for permanent protection and eoément of injured resources. The proposal will
identify the maintenance, if any, and monitorireggded for the long- term conservation of the site.
The proposal will describe the frequency and typeerbicide treatments, fire, and frequency of
mowing and/or other practices useddoilitate long-termhabitat stability.

C. Enhancement of Uncontaminated Uplands

Pre-settlement natural community land cover in th®SEarea is estimated to be composed of a complex
mosaic of savannahs, glades, woodlands and foréetiay native savannahs, glades, and woodlands are rare

in the SEMO area. Therefore, savannah, glade, and amaddéstoration will be prioritized first before other
restorations.

Site Preparation and Grading
The proposal will identify the degree of sit@paration (burning, herbicide application, and/or
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grading) needed prior to re-vegma. Species of conservation intstrenay exist and site preparation
practices should be selectidpromote these species.

Re-vegetation
The proposal will identify the nativepecies to be planted, using Terrestrial Natural

Communities of MissoufNelson, 2005) as appnoate for the area as a gei. The proposal will
also identify the season and density of planting.

Conservation Easements, Access, Engingegtontrols, and/or Property Purchase

The proposal will identify land in private ownergtihat requires access agreements necessary to
achieve restoration. The proposal will identify othetential engineered arstitutional controls to
ensure long-term protection of restoration aseash as temporary or permanent conservation
easements including land-owner payment, ugéotitle purchasing, if messary. The proposal will
identify who will hold the easement or title oktproperty, and will provide information on the time
period of the easements or other protective mechanism.

Site Maintenance and Monitoring

The proposal will identify the maintenanagdamonitoring needed t&fr re-vegetation. The
proposal will describe the frequey and type of herbicide treaents, fire, and frequency of
mowing or other cultural préices used to facilitate ¢hsuccess of re- vegetation.

D. Enhancement and Protectiorof Groundwater Recharge Areas

Groundwater provides many types of services sischuman consumptive use and non-consumptive use
services. Consumptive use servigedudes such services as prowglidrinking water supplies; groundwater
contributing to lake water levels,efding recreational benefits to the fiabor irrigation for crops. Non-
consumptive use services include ssehvices as the value of groundevrdor future generations; reserve
stock against droughts, or support of land surfacesda subsidence. Irddition, groundwater provides
ecological services su@s habitat, waters supplies for vegetatand wildlife, or maintenance of hydrologic
flows.

Site Description

A description of the size, lodgah, natural features, and valof the property proposed for
acquisition or other conservation easeméougd be included. Describe ownership and
management of the land.

Site Preparation and Enhancements

The proposal will identify the current conditiontbe property prior to gnsite preparation for
enhancements. Species of conservation interest nistyaexl site preparation should be selected to
promote these species. Native species, usingdhestrial Natural Communities of Missouri

(Nelson, 2005), will be identified and planted as appate. The proposal will identify the season

and density of planting, following cemmendations from the Trustees. An appropriate annual native
or sterile grass cover crop shoulddéented in the firsgrowing season.

Conservation Easements, Engineei@antrols and/or Property Purchase
The proposal will identify potentialhgineered or institutional contrais ensure long- term protection
of restoration areas suels temporary or permanent consgion easements including land-owner
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payment, up to fee title purchiag, if necessary. The propogall identify who will hold the
easement or title of the property, and will provid®imation on the time period of the easements or
other protective mechanism.

Site Maintenance and Monitoring

Acquisition projects that are selected will reguarmanagement plan. @ management plan will
detail methods for permanent protection and eoéaent of injured resources. The proposal will
identify the maintenance, if any, and monitoriregeded for the long- term conservation of the site.
The proposal will describe the frequency and typkerbicide treatments, fire, and frequency of
mowing and/or other cultural @ctices used to facilitate long-term habitat stability.

E. Natural Resource Restoration-Based Human Use Enhancement Projects

Enhancement Description
A description of the enhancement, location, and lawll directly or indirectly benefit natural

resources should be incled in the proposal.

Facility Maintenance and Monitoring
The proposal will identify the maintenanceary, and monitoring needed for the long- term
stability or operation othe human-use aspect.

F. General Proposal Requirements

In addition to the specificationsted above, all proposals must inclilde information provided below in the
attached Restoration Project Information” sheet.

IV. Proposal Evaluation

Proposals will be evaluated by the Trustee Couridile Trustee Council will evaluate each proposal in
accordance with the Decision Matincluded in Appendix A of the S#ORRP and the Proposal Evaluation
Process included in Appendix B. The Trustee @dumill review the Decision Matrix and make
recommendations to their respective Authorized Cifiand designated Trustee, who will make the final

selection for funding.

V. Proposal Schedule

Proposals will be due no sooner than 60 days after issuarthe RFP. The Trustees may extend this due
date, if insufficient proposals areceived or other circumstances arise that warrant granting more time.

A pre-proposal conference hosted bg firustees may be held within @ays after releasof the RFP.
Additional on-site, pre-proposabnferences may be held at the discretion of the Trustees.

The Trustees will request additional information as necgdsom proposal applicants within 30 days after
the proposal due date. The Trustedkprovide notification of selection tthe Project Coordinator identified
on the application within 90 dayster the proposal deadline.

VI. Other Legal Contracting Requirements
9



Successful projects will enter inéocontractual or cooperative agreeingith agency releasing the RFP.
Additional contracting requirements may be applicable for successful projects. For example professional
services or certain constructiortigities may require proof of insunae or bonding coverage. Successful
applicants will be notifiedf contracting and cooperative agreemes#ds upon selection of proposals. Final
approval of a project will occur at the completioraaly necessary contracts or formalization of cooperative
agreements.

VIl. Contacts
RFP submittals should be mailedsabmitted electronically to:

Fish and Wildlife Biologist

U.S. Fish & Wildlife Service

101 Park DeVille Dr. Suite A Columbia,
Missouri 65203

Fake Email@fws.goer

NRDAR Coordinator

Missouri Department dllatural Resources
P.O. Box 176

Jefferson City, Missouri 65102-0176
Fake.Email@dnr.mo.gov

If you have questions pertang to this RFP, please contdice FWS by phone or email at
(573) 234-2132 oFake_Email@fws.gov
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Restoration Project Information Sheet

General Information

Organization:
Date Submitted:

Contact Name:
Street Address:
City:

ZIP:

Phone Number:

Email:

Organization Website:

Project Information

State:

Title:

Type of Project:
Project Name:

Location:

Latitude (decimal degrees):
County:
Watershed/Basin:

Project Size (Choose One)

Feet Miles Acres

Tons

11

Longitude (decimal degrees):



Project Description: Describe the project, including goals, and objectivi@sscribe how the restoration project will
restore, rehabilitate, replace and/or acquire the adpritv of the natural resources injured by the releab@aznérdous subatces
into the environment. Describe the specific habitats,andtitypes, or vegetation types and quantities to begtex,
reestablished or enhanced, if applicable. Include a site hapirsg the habitats before and after completion of thgepta
draft restoration design, pre-restoration site picgudetailed maps, if possible, monitoring, and mainteagtans, and any
relevant available project specifications.

Describe the surrounding land use. Adjacent propentg (sither current or future planned uses) should etwact from the
effectiveness of the restoration site. Include a descriptfaimen size of the project. The size of a habitat area is armajo
influence on fish and wildlife species diversity and plagion density. Other things equal, larger areas stippore species
and higher numbers of individual s per unit area than smiadleitat areas. Ranking will reflect an advantage to thaese si
which can demonstrate larger areas of permanently pgeotdeabitat for natural resources. If the restorationeptas
contiguous with currently protected habitat, providéads on this habitat.

Proiect Benefit(s): Describe how the restoration project benefits natural regsusr the uses of those resources
injured by the release of hazardous substances interthieonment. Projects will be evaluated in terms of tivheethe
benefits can be quantified and the success of the prbgtermined.

Proposed Budget:Provide a detailed budget for the funding requested scrijgtive summary categories such as
personnel, materials, realty costs, monitoring etc. Propsisding only a total cost with no budget breakdown vutllne
considered. Include information pertaining to anyetymf cost sharing, such as other funding sources or thdarvices tht
will add to the restoration project. Restoration projectspsuted, in part, from sources other than the settlemensfoatie
available through this RFP will receive more points durhng évaluation process than projects supported solely by these
restoration funds. Cooperative projects, with matching dollars andlandhservices tied to activities that are compatiblth
the goals of the SEMORRP, have a higher potential td oamunity needs while restoring natural resourcdthough
settlement funds will not be expended on projects moreogpiately funded from other sources, where compaploojects
adjoin, funding from several sources could provide much greatefitkeeto impacted resources than many small, scattered
projects. Projects should not duplicate or substitute &afitional funding sources.

The goal of the Trustees is to achieve the maximum amount of agsto(in terms of acres, habitat units, or fish anldilif e
restored) with the least expenditure. Cost effective restoratidasirable. Cost overruns will be evaluated on a case-by-
case basis and may not be covered by settlement funds ifioisnffjustification is provided. This addresses the Technical
Feasibility criteria listed under CERCLA and the NRDARulagions. Those projects which demonstrate ability toea@hi
larger amounts of restoration will rank higher during the eatédn process.

Project Partners

Please provide the name, contact, and involvementetgnt, matching funds, design, etc.) of other organizatosn
agencies with the project activities.

Maintenance Requirements: The proposal should identify the frequency and costs @-tenm maintenance
(include costs under Proposed Budget section). Propsisaléd thoroughly take into account long-term maintex@aneeds.

Compliance with Applicable Laws and Regulations:implementation of the restoration project must
be consistent with applicable Federal, State, and laws, ordinances and policies. Address what lawsinarttes, zoning
restrictions, policies or regulations are applicabléhte project. Example: Will a 404 permit be requiredenthe Clean
Water Act? Describe what measures would be taken to sequriee@ permits, who will obtain them and what obstacles
may delay the attainment of the permits, if any. It is thagept applicant’s responsibility to comply with all applicaldes
and ordinances.

Timeline: outline the estimated time and steps or phases needed to cothplgtmject, including an estimated
completion date. Estimate how long the project will take &xineits full potential. Relative timeliness of theaerce
recovery action will be evaluated. The restoration pragaciuld make a significant contribution to restoration dfirad
resources injured without a protracted implementation ssuece recovery period. Implementation times of less thiaaet
years are preferred. Projects with implementation times greatethtemyears will need to identify why a greater time
period is required and the benefits to restoration of the@adj resources with the longer restoration period.
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Permanence: Address the longevity of the restoration project. Projects that provide restdraperpetuity are a higher
priority andwill receive more points during the evaluation process than projects that expire within a tiekneeriod, or require
annual or periodicenewal Explain the longevity of the project and how the project will ensure tigelaty through the use of
such instruments a®nservatioreasements, cooperative agreements, or othdrrieggns to guarantee management of the trust
resources on behalf of tipaiblic.

Measures of SUCCESSDevelop a plan that measures or evaluates the success and the effectiveness of thenrestorati
project. Themeasures of success should be related to the goals and objectives of the proposed beojgah should include
performancestandardg$or all phases of the restoration project and desdrdve the project will beertified as complete and
successful. The success, viabilitydsustainability of the restoratiqgeroject should be documentedcaimpletion.

For example, in section 1.-G (“Restoration Goals”), one ofdbatified restoration goals for this RFP include restoringrigpa
corridors.Therefore, restoration projects attempting to restore riparian corridor resources wilh meedment a long term,
guantitative increasia riparian corridor and, potentially, increases in migratirg usage of the restored area. The Trustees will
work directly withselectedecipients of restoration funding to develop useful and effective restoration monitoring plans on a site
specific basis if the recipient lackse specific expertise to develop monitoring plans. An example oftb@uccessfully conduct
monitoring on riparian corridor restoratignojectsmay be found atittp://ucanr.org/freepubs/docs/8363.pdf

Disclaimer: The submission of projeéhformationdoesnot guarantee project funding. Projects
will be evaluated using criteria identified in RELA, NEPA implementing regulations, and related
laws. Selection and fundindeterminationsvill be made by the Trustggouncil.
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Appendix H—Trustees’ Response t€omments Received on the Draft
Southeast Missouri Ozarks Regional R&oration Plan and Environmental
Assessment

This appendix presents comments that weceived on the DraRestoration Plan and
Environmental Assessment (EA)d provides responses to thenooents on behalf of both the
federal and state Missouri Trustdes Natural Resources (Trustees).

The Trustees received 3 comments on the DraftdRation Plan and Efhat indicated general
support for the Preferred Altaative (Alternative D) Favorable comments on Alternative D
came from the Missouri Department of Consgion, the Nature Conservancy and the U.S.
Environmental Protection Agency (USEPA). iFResponse to Comments does not address any
comments outside of the scope of the draft Beagt Missouri Ozarks Regional Restoration Plan
and Environmental Assessment (SEMORRP or)Pl@omments were received on several of
the Trustees’ sampling and analysis plal@nage assessment documents, and injury
determination reports in addition to the SEMORRBecause the public comment period for the
above described assessment documents teiglbeen conducted and closed, and the
documents finalized through the CERCLAtNa&l Resource Damage Assessment and
Restoration (NRDAR) process, the Trusteasrar longer accepting public comment on that
suite of documents.

The Trustees appreciate the time and effigpeaded by the commenters to the draft Restoration
Plan and EA. We appreciate thiaé Proposed Action is wakceived among state and local
governments, as well as non-profit groups.

Comment I The Nature Conservancy stronggcommends that the Trustees use NRDAR
funds to hire an independent (i.e., non-Truste®rdinator to work with public and private
landowners to successfully idegtiimplement, and manage restoration projects in both the
primary and compensatory action areas.

ResponseThe Trustees intend to use both intestaff and external non-agency staff to
accomplish natural resource restmatprojects in southeast Missoto compensate for injuries
from the release of heavy taés from mining operationsThank you for your suggestion.

Comment 2: The Nature Conservancy recommends thatTrustees use initial funding to
assess and prioritize all potealtrestoration areas befaa#locating funds for on-the-ground
restoration.

ResponseThe Trustees are engaged in the prooéssing initial Linding to identify and

develop potential restoration pecfs and prioritize pential restoration areas to maximize the
efficacy of restoration funds in compensating the public for the loss of natural resources and the
services they provide. For example, the Teasthave used restoration funds to assess bank
stability in the Big River Watershed as wadl to examine the potential for chemical

immobilization of heavy metal contaminateddtiplain soils. Please see our work plans and
determination reports located at:



http://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.html

And

http://dnr.mo.gov/env/hwp/sfund/nrda.htm

Comment 3: The Nature Conservancy strongly supporssitttlusion of “natural stream channel
design” (NCD) as a preferred methodology foutface Water Quality and Aquatic Resource
Restoration Projects.” The USFWS is amorgriationwide leaders in teaching and enacting
NCD techniques for stream restoration and stadiibn, which has proven to effectively recover
and stabilize degraded streams while maximizoglogical benefit. We further suggest that
language be included to reflect the full scop&CD applications for benefiting the SEMO,
which include not only restoring channelized readtas stated currently the draft Plan) but
also restoration techniques applicable to strbank stability and all der factors resulting in
instability/degradation oftream channels, riparian ddors, and floodplain connectivity.

ResponseThe Trustees appreciate your confidenctenUSFWS’ ability tamplement stream
restoration and stabilization techniques. Theai$¢CD will be incorporated as appropriate into
stream channel restoration project desigrth@se projects are selected and funded under the
SEMORRP.

Comment 4: We received a total of 6 comments reqimgsén extension of the comment period
from 45 days to 90 days.

ResponseThe Trustees extended the comment period for an additional 30 days for a total comment
period of 75 days from September 21 through December 4, 2013. The original comment period was
scheduled to end on November 4, 2013.

Comment 5: Where were these esteemed "trustees” validhe damage was done to this area?
Why does this become a responsibility for U.Sp&eyrs (sic.) to pay for? Where is the money
coming from? What is the damage. No questioasaaswered in this fetd register notice. It
appears to be a secret who damaged this lahdrsibly and why is that? If this is Missouri

state land, why aren’t they solely responsibletiiis damage? What does the ag dept. have to do
with this? A lot of hidden stuff is going on inishproposal please send me a copy of the plan so
| can comment more fully and perhaps find out what is gong (sic.) on here.

ResponseThe Trustees have been actively engagexssessing injuries caused by the release
of hazardous substances at a wide varietyte$ én Missouri for more than a decade; however,
many of the ongoing releases arerd®ult of events and activitiéisat occurred in the past from
unpermitted or uncontrolled releases to the envitent. As detailed on page 12 of the draft
Plan, restoration actions selected under this Riile funded from slements with entities
potentially responsible for causing the harm ®ehvironment, consisiewith the “polluter
pays” principle underlying the Comprehenskvironmental Response, Compensation, and
Liability Act. Restoration funds are not dexd from tax payments. The damage term the
Trustees use refers to monetary damagesvext@ compensation for injuries to natural
resources and not physical damage (destructiorsey to the environmenflo date, releases of
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heavy metals, such as lead, cadmium and ziam) freavy metal mining in southeast Missouri is
the source of the injuries for which the Trustleasge received restoration funds. In addition to
injuries to natural resources such as wildlife @gample, birds, fish, and mussels), the injuries
to natural resources in soetist Missouri have occurredpooperty owned by the State of
Missouri and the United States Department of Agriculture. Additional information concerning
the nature and extent of thestieiction of natural resourcesdatheir services in Southeast
Missouri is available dittp://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.h&md
http://dnr.mo.gov/env/hwp/sfund/nrda.htrin addition, the Trusteet not intend to obscure

any of their process nor the soerof the injuries or restoratidunds from the public and are
happy to discuss anything with members of thdiput any time. Pleadeel free to contact

any member of the Trustee Council. Contactrimi@tion is available in the introduction of the
SEMORRP.

Comment 6: My review of the referenced plan dacent appendix E last evening showed no
mention of the eastern butternut tree. As farkasw, that species renms on the protected list
of species for our area.

ResponseWhile the Butternut treeJ(iglans cinerepis known to be struggling against butternut
canker and many individuals akying across Missouri, the inter-agency plant species of
conservation concern committee for Missouri has yet to designate the Butternut as formally on
the list of species of conservation concernaniyou for your attention to this species.

Comment 7: The Trustees received 4 comments in support of the No Action Alternative,
Alternative A, in the SEMORRP.

ResponseThe National Environmental Policy Act (NBPof 1969 requires Federal agencies to
contemplate a “No Action Altertige” (Alternative A), in theiNEPA compliance documents.
Additionally, the CERCLA NRDARegulations provide thatMo Action-Natural Recovery
alternative be considered by the Trustees, 43RC§11.82(c)(2). As described in the draft
Plan (SEMORRP, Sections 3 and 5), the Taes are unlikely to select the No Action
Alternative in this instance. Selection oté&native A would frustrate the purpose of CERCLA
to restore or replace public naturasources (and thers#ces they providenjured or destroyed
by hazardous substance releases.

Comment 8:

10 JANUARY 1996

NOTE ORIGINAL PUBLICATION DATE.

STILL APPLIES TO 2013 SEMO REGIONAL RESTORATION PLAN
FREDERICKTOWN MO

A PRIMER ON THE GAGS' OZAKS BIOREGIONAL WAR PLAN

Green advocacy Groups (GAGsYide a BIOREGION as a CRE WILDERNESS area which
may occupy hundreds of square miles or moikia which no humans are permitted to live,
surrounded by a BUFFER ZONE which may be tefihmiles wide where a few humans may be
allowed to live and do permitted work, and usually further surrounded by an outer ZONE OF



COOPERATION several miles wide where maggople may live and in which severe
restrictions limit the kinds of work that may ene to earn one’s living. Adjacent Core Areas
are connected by CORRIDORS maniles wide and as long as necessary to allow migration of
animals from one Core Area toaher without encountering humans.

Designated OZARKS CORE WILDERNESS probatlill include the entire range of the
Ozarks Mountains from central and northérkansas all the way north to central

Missouri. A BIOREGIONAL COUNCIL, under fedal/GAG management, will control all land
and resources. If you live in a Buffer ZoneZame Of Cooperation, then before you may raise
cattle or plant a crop or harveshber or repair your house or daything else, even on land that
you "own" and pay taxes on, you first must getmission from the Bioregional Council.

The Ozarks are now under GAG attack, but tredjion itself is noyet defined nor the
Bioregional Council appointed: At this time itimpossible to say extg which areas will be
designated as Wilderness, Corridors or Buffenes and where GAGs will and won't allow
humans to live.

Within the next five years (by 200¢pu can fully expect to see ECOSYSTEM
MANAGEMENT planning activitygoing on in Ozarks countieS.he BIOREGIONAL PLAN is
likely to be in fully operational and moving peemut of the Ozarks within 10 to 15 years (by
2006 to 2011). The Ozarks are a fairly-high GAG fityaand relatively pristine. GAGs want to
preserve as much as possible and presewntlopment. The NATURAL STREAMS ACT failed.
A second effort is now beginning.

Watch for US DEPARTMENT OF THENTERIOR'S ECOSYSTEM COORDINATING
GROUP to begin MULTIMEDIA ENFORCEMEN on high priority land. TWENTY ONE
PARTICIPATING FEDERAL AGENCIESwill descend on your farm looking for violations of
any law or regulation and will begin active and intlia¢e enforcement agairall owners of all
land they want to take.

A GAG will create a proposal to SAVEHE OZARKS by designing a GREEN LINE

BUFFER ZONE around the Ozark&s GAGs have done in NeXork, Maine and many other
places, Ozarks GAGs will publish a little brocwrith beautiful pictures of scenery and
animals. The GAG brochure promises bettereation, improved economies, controlled tourism
and a better life for all, if oglwe citizens will wrap a protéige buffer zone around our Ozarks
homeland and designate everything insidea PARK, PRESERVE or GAME REFUGE.

The brochure has a mail-in card that saf©ULD YOU LIKE THIS BEAUTIFUL THING

TO HAPPEN? PLEASE RETURN THIS Q2D WITH $25 TO HEP US SAVE THE
OZARKS. Then the GAG develops a legislative pr@bos create a PARKhich covers several
counties and crosses state lingsa$sible. Returned cards provatthPeople want to create and
expand this park." STAKEHOLDERS thereate a PUBLIC PRIVATE PARTNERSHIP
GOVERNING COUNCIL to manage the park besauhe park exceedssingle County's (and
State's and Nation's if possible) jurisdiction.

The Council takes control of Park land avisym mayors, city councils, county commissioners
and state legislators and begins RESTRNII THE KINDS OF WORK permitted in the



designated Park and Buffer Zone so thaDPEE LOSE THEIR LIVELIHOOD and are driven
from their land. This is the initial step tomdecreation of a BIOREGIONAL COUNCIL that will
govern land use within the entire Bioregion. Buatly the entire worldvill be designated as
BIOREGIONS, much as it is now designatesdOceans, Nations, States, and Counties.

Final designation of the Ozarks, merhaps just parts of the Ozarks such as the Current and Jacks
Fork Rivers, as a WORLD HERITAGE SITE&BIOSPHERE RESERVE, and ultimately a

World Heritage Site and Biosphere ReservédDIANGER, will remove control of the Ozarks

from even the US Government and pl#oe land under control of UNITED NATIONS

WORLD GOVERNMENT.

If your land is in an area that GAGsally want they will first try to buy it. If you won't sell they
will offer a deal, such as -- here's casiw and all we want is a CONSERVATION
EASEMENT. Or they won't buy your home, jystur RIGHT TO DEVELOP your land. Or they
may say that if you DONATE YOUR LAND T@ CONSERVANCY you may live in your
home for the rest of your life and take an ingilage tax deduction. If none of this works, GAGs
may CONDEMN YOUR LANDand make you leave.

GAGs will begin a flurry of designatingERITAGE SITES and NATURAL NATIONAL
LANDMARKS. An old church or farm house and gsrrounding area mdye designated as a
CULTURAL SITE which will prevent the ownerdm altering, selling or doing anything with

the property. That is the puose of HERITAGE CORRIDOR studies now underway. The GAGs'
objective is to designate everything that theggiialy can to prevent any modification of the
landscape. Not only is the siteopected, but everything within thdEW SHED of that site is
protected.

The ECOSYSTEM MANAGEMENT PLAN will bringdgether the results of Heritage Group
studies, Fish & Wildlife group studies and @ilher studies of the various environmental
organizations, and then develop a MASTERAN. A PUBLIC/PRIVATE PARTNERSHIP of
GAG organizations and institutions withime ECOSYSTEM MANAGEMENT AREA will be
created to implement the Master Plan.

The Master Plan will call for PROTECTINGd RESTORING wetlands and wilderness areas.
You need to be very careful about thtsens PROTECTING and RESTORING. When GAGs

say to RESTORE an area they don't jusamclean it up and stop pollution. GAGs mean

restoring and rehabilitating the land for the béredfwildlife all the way back to the condition

of the land PRIOR TO THE INTRUSION OF MANThis is explained quite explicitly in the
UNITED NATIONS GLOBAL BIODIVERSITY ASSESSMENT, which is the foundation
document underlying this gigtc, world-wide land-grablTo RESTORE your land you must

move out. Quit farming. Get cattle off pastures. Stop all resource use. That's how GAGs expect
you to do it. Wherever you see RESTORATIGREAS on Management Plan maps, those are
areas where people will be striywgncouraged to move away.

Complete depopulation and conversion of the Oziatksfull Bioregionstatus will take 50 to
100 years. GAGs expect it will take two todh decades to makesgnificant dent. GAGs and
government officials won't start pressuring pedplenove our right awaylhey won't just drive



up to your home one day and say "We wanir land. You gotta leave." But when you see
meetings announced, workshops, or discusaimut Ecosystem Management in your county
then you and all your neighbors must attende¢huosetings and probe for the real agenda.
Remember, "The world is run by those who shga' Also remember, you can "Just say NO!"
to GAG proposals. They can't rule youiuyou let them take over local government.

Local officials may be well-meaning buhinformed. They may be sold on the GAG
environmental program and eagergo along with it. It is irportant that you know your local
officials and educate them on the GAG agepaaticularly the national and United Nations
environmental agenda that few people knswgoing on. If your local officials support GAG
programs, seriously consider replacing them. Wwike, Congress. Get theittention. Fifty to
sixty House members are now fully awanel alarmed at the takeover of America by GAG
radicals and another 50 are becoming awarethgue are at least as many in Congress who
know what is going on and want it to go on, whe actually helping thiprocess along. People
like Al Gore in particular, who was largely resgdye for much of this when he was a Senator
and more so now that he is Vice President.

GAG takeover of America is unconstitutional andgtl and is happenimgthout Congressional
law authorizing Fish & Wildlife Service or Departnteof the Interior to do these things. This is
all done by administrative policy, not valid legisbn. Most congressmen have no clue as to
what's going on let alone what the ultimate objective is.

ResponseAs described in the Draft Plan, (SENRRP, Section 1.4), the Federal Water
Pollution Control Act (CWA, commonly known #se Clean Water Act) [33 U.S.C. 88 1251-
1387] and the Comprehensive EnvironmeRtasponse, Compensation and Liability Act
(CERCLA, more commonly known as the Fediégperfund” law) [42 U.S.C. 88 9601-9675],
and its implementing regulations (40 C.F.R. B&@ and 43 C.F.R. Part 11) authorize states,
federally recognized Tribes, and@n federal agencies with @ority to manage or control
natural resources, to act Bistees on behalf dfie public, and to restoreghabilitate, replace,
and/or acquire natural resources equivalethase injured by hazardous substances releases.
Similar to the CWA and CERCLA, the Oil Ration Act of 1990 (OPA) [33 U.S.C. 88 2701-
2762] and its implementing regulations, 15 C.FPRBrt 990, also autha@e Trustees to pursue
natural resource damages on bebathe public for injury to, desiction of, loss of, or loss of
use of natural resources, including the costs of assessing the damage. Additionally, Section
644.096 RSMo authorizes the StaféeMlissouri to bring a causs® action and seek actual
damages against any person violating the prongsof the state’s Clean Water Law (CWL), for
actual damages to restore any waters of taee$0 their condition prior to the violation.
Pursuant to these provisions, the Trustaeutheast Missouri includbe Secretary of the U.S.
Department of the Interior the Secretary af thS. Department of the Agriculture, and the
Missouri Department of Natural ResourceSe¢40 C.F.R. § 300.600 and § 300.605; Draft Plan
p.9). Itis under thiauthority that the Trustees develdpnd published for public comment the
SEMORRP. The Trustees are not affiliateth the United Nations or an “ecosystem
coordinating group.” The Trustees do not havharity to enforce or seek and find violations
of environmental laws on private ldowners’ property. (See 40 C.F.R. § 300.615)



The purpose of the SEMORRP is twofold: (1jveeas an Environmental Assessment (EA) and
(2) as a Regional Restoration Plan. The EA is designed to consider alternatives which will
restore, rehabilitate, replace, and/or acquiresthevalent of any natural resources and services
potentially injured by the releasé hazardous substances inte ®EMO, pursuant to applicable
state, and federal laws and regulations. Add#lly, this Plan serves to facilitate public
involvement in the restoration plan ancctamply with environmental decision-making
requirements (SEMORRP, Section 2). The Tgestintention with the SEMORRP is to work
on behalf of the public to séore natural resources atie services they provider the benefit

of the environment and the residents and visibthe Ozarks. As described in the Draft Plan,
(SEMORRP, Sections 6.3.4 and 7.2.1) the Trusigiésnly work with willing landowners on a
voluntary basis; no part of the BEORRP is compulsory. The Triees do not have authority to
compel private landowners to participate in process. Like your commeletter suggests, the
Trustees are indeed interested in potentr@toring wetlands and other natural areas in
southeast Missouri so they camyde ecosystem services angogment to the citizens of the
United States. The Trustees are also intedeist using conservation easements as a cost
effective way to implement natural resourceaesion projects and forotect the Trustees’
investment of funds into implemented restonafowojects. All conservation easements would be
voluntary. Of course, there are many benéditandowners who voluntarily participate in
conservation easement programs including prggear deductions agescribed in your
comment. The SEMORRP contains no provisionsiterest in moving people out of southeast
Missouri to accomplish our restoration goals.

Comment 9:
COMMENTS: TAILINGS CLEANUP AND EARTHQUAKE

BACKGROUND

Mining and agriculture are the twin foundatiaggporting civilizationDuring recent decades,
radical environmentalists within governmeneagies and nongovernment organizations (NGO)
have actively attacked both mining and agria@twsing 'The Environment' and 'Endangered
Species' as justification for slowly shuttidgwn food and fiber prodtion by agriculture and
production of fuels and minerals by mining. Pyldisasters include éhSpotted Owl fiasco

which caused great social and economic upsataas with a local economy based on timber
production, and the current attawk farmers who raise dust byivdng farm equipment on dusty
fields and rural dirt roads.

Now under consideration is removal of mill (mirtallings from streams. Tailings are the waste
product remaining when a desingtiheral is separated from hastk. In the Ozarks region of
Missouri, tailings usually ardolomite sand in which a small aomt of 'heavy metals' such as
lead and cadmium remain after milling removesnash as it can of the desired ore mineral.

Mill tailings traditionally were stored in open-gies where the land surface is level or gently
sloping, and behind tailings dams in steeper aaedsrainages. Some of the tailings escape and
wash down-river, causing a miniscule increakead and other toxic metals in stream
sediments.

CLEANUP COST



The current proposal is to force mining companigsa the cost of tailings cleanup. This is bad
policy. Mining companies operated in compliamgth laws in effect at the time mining was
occurring. As laws changed, mining comparmieanged operation to comply with new laws.
Mining, milling and tailings disposalere done in a legal manner.

Mining has a much longer opernatgilife than the laws under which mining companies operate. In
the Old Lead Belt around Park Hills, Frederakh, and vicinity, large-scale mining was done

for more than a century. A century is a much longer time than the permanence of mining laws
which change frequently to reflect changepumblic attitude toward mining. Tailings piles

created in the century 1900 - 2000 and compliant thgHaws of their timsatill exist in the year
2013, but laws regarding tailings disposal helranged many times during that interval.

To say that a mining company must pay to clie@imgs from streams and must pay for other
tailings piles cleanup is a forof EX POST FACTO &ad is prohibited by Article 1, Section 9, of
the United States Constitution. Old tailings pilesevereated according to the law in effect at
that time. To say that something done in the padtaccording to the law then in effect is now
unlawful and is a financial liability of the mmg company is an ex post facto violation of
Constitutional protection.

Federal, state and local governments had ittane a century to complain and do something
about tailings, but did not complain. Now, gaveent agencies and NGOs have decided that
mill tailings must be removed from streamsefiédis not enough government money available to
pay for the cleanup so the plan is to force ngntompanies to pay the cost of cleanup. Mining
companies have Constitutional rightoo, and forcing mining compias to pay the entire cost of
removing tailings from streams is a rightslation under Amendmeri4, Sectionl of the
Constitution (" . .. equal protection under the laws").

Mining companies profited from mining ores tica¢ated tailings. But others also profited. The
federal government, state government, county goxwent and city government were enriched
through collection of propertyxas and income taxes, including taxes paid by mining company
employees, labor unions, and local businesses tlthpsamducts and services to the mines. These
groups, also, participated in mining and receivedme from mining. These groups, also, must
be included in the pool of funders for any clep of streams contaminated by mill tailings. To
exclude others who profited from mining agal after only mining companies is selective
prosecution. Cleanup should bagayer-funded so that all penipants who profited from

mining share equally in the cost of cleanupl@anup is done. Thatisas the question of

whether stream cleanup is sufficiently valuable to be worth the cost.

Government agencies and NGOs who do notfpagrojects such as stream cleanup seem
perfectly willing to spend the &re Gross National Product to rene that last p&per-trillion

of some unpopular substance. Priority tshwhen government agencies and NGOs are
themselves required to pay for their grand sovinental projects. Ofte projects involving
environmental cleanup or 'endangered' specieslittigalirect value ad are simply tools to
advance a larger agenda of shutting down citibreso as to return to some primitive condition
supposed to be more desirable and prighae that offered bynodern civilization.

SOME IDEAS



1) DO NOTHING

Re-evaluate the problem of mill tailings in stresarAre tailings really @roblem or just a minor
nuisance? What disaster will happen if tailingst presently are in streams are allowed to
remain? Lead remaining in tailings is lead sldfwhich oxidizes to lead sulfate on exposure to

air. Both lead sulfide and lealilfate are extremely insoluble wmater. Lead concentration in
stream sediments is very low. Some part of that lead comes from the lead geochemical
background of outcropping Ozarks rocks andncd be eliminated other than by paving the
entire land surface. Are money and resources dtiedrio lead removal really going to highest
priority projects, or is lead in tailings lower down the priorities list? Doing nothing may be the
best option.

2) CONSIDER TAILINGS AS A RESOURCE

Tailings are a huge sand pile. Has a study been tdotetermine a practical use for all that
sand? Remaining metals possibly may be renh@vel even recovered Wdcleaning tailings
for some useful purpose such asdstock for amdustrial process.

3) COVER AND PLANT.

Some tailings piles are fairly flat-lying on tepd could be planted with vegetation that would
cover the pile within a few decades. Vegetatigeer would help remove water from tailings
(see earthquake, later in thistéz) and stop blowing dust. Treasd other plants do not grow
directly in tailings, but would gw if mounds of soil & constructed on theiliags and trees and
other plants are introduced in the soil. Withifew decades vegetation should spread from the
soil islands and cover ttemntire tailings area.

4) RETURN TO MINES

Return tailings underground in the mines wharkngs rock originated. Tailings underground
are not exposed to air so leadl not oxidize and leach intgroundwater. However, filling an
old mine with tailings will make the mine unaladble as a water reservoir that may be very
valuable in the future.

EARTHQUAKE

Large-scale lead mining began after thgam&a811-1812 earthquake on the Reelfoot Rift
aulacogen at New Madrid, Missouklines and tailings piles havever been shaken by extreme
earth movement. The next major eartHgueill change their stability.

The mine tour at Bonne Terre passes parts ahihe where rock over the mine is so thin that
tree roots hang down from the mine roof. Thiera rotting mine roof support pillar wrapped

with cable to prevent collapse thfe pillar and overlying mineof. Deeper into the mine are

large mined-out rooms more than 100 feet higit &xtend close to the surface. An earthquake as
strong as the New Madrid earthquake of 1811-Millxause general collapse throughout the



mine. Overlying areas of homes and businessiéafterward resemble Venice, Italy - islands
surrounded by cliffs, separated by canals of watesre rock collapsed into the mine workings.
Tailings piles will slide downhill. Consider a common weather situation of several weeks of
rainy spring weather and high wate rivers. Considerable irawater will fall on and enter
tailings piles. Tailings piles held back by daah®ady are saturated with water at depth. All
tailings piles will be wet from extended rainy weather.

When the earthquake hits, tailings will liquefy olént shaking of wet tailings will cause the
sand piles to become instant mud and flow downhithe river. Huge waves of mud driven by
earthquake energy slam repeatedly againsh¢gildams, destroying the dams that hold back
tailings. When mud reaches the river a temporary dam will form as tailings stop moving and
compact and settle into firmer material.

The river will back up behind the tailings, floadiareas upstream. After a while, water will top
the tailings dam. Water flooding across the dathquickly wash away tailings and create flash-
flood downstream, carrying tailings tens of mitbown-river. Nearly AL tailings will be

involved, not just the small amounttailings now in river sediments.

Tailings removed by returning tailings to abandoned mines will prevent mudflows arid
flashfloods and at least reduce the dangentiwa¢ collapse will creatanother Venice. Finding

a use for tailings and shipping tailings awaylikse will remove the danger of mud slides and
flash-floods. But is this extreme action wortle #xtreme cost? The next earthquake may happen
tomorrow or not for 500 years.

Response:

The Trustees’ response to this commentidtteuses on the commenter’s suggestion “SOME
IDEAS”.

1) DO NOTHING: The Trustees’ assessment ofgihessence of heavy metal bearing tailings
in aquatic systems has demonstrated injanyatural resourcesselting from the heavy
metal contamination in aquatic systemed&quatic injury studies can be found at
http://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.hamd
http://dnr.mo.gov/env/hwp/sfund/nrda.htnin determining injury, the Trustees take into
account the background level of lead and ott@ardous substances. The Trustees have
successfully recovered restboam funds from parties potentially responsible for the
release of said hazardougbstances and resulting injesi. Implementing restoration
project(s) to diminish the source of theuny, by removing the mill tailings with high
concentrations of toxic heavy metals in aquatic systems, for example, will return the
natural resourceqd their services ta pre-release condition more quickly. .

The lead (Pb) in the environment in SEMO is soluble and available for humans and other
organisms to absorb. While galena (Pb3)deed the species of Pb present in the

ground as ore, once the PbS is removed from the mine, ground very finely, and then
exposed to the environment for years or desathe transition to other Pb species is

based on the environmental surroundingthefmolecule. Common species of Pb
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present in Southeast Missourclude PbS, cerussite (Pbg)Oead sulfate (PbS) and
plumboferrite (PbF£;). Galena is insoluble, but all tfe other species listed above are
orders of magnitude more soluble, and emuently more bioavailable to humans and
other organisms.

2) CONSIDER TAILINGS AS A RESOURCE: Whilthe Trustees agree there may be a
potential future use for the tailings, thepensibility and benéffor such evaluation
would rest on the owners tife tailings. Currently the tailings are contaminated with
high levels of lead, among other hazardsuisstances, and represent an environmental
liability as there is nokown economically viable uger the tailings in SEMO.

3) COVER AND PLANT: The Trustees agree tltatvering and plantinthe tailings is a
possible technique, provided adequate saf@guare in place to prevent further exposure
to heavy metals. We look forwarddesigning and possibly implementing that
suggestion as soon as possible.

4) RETURN TO MINES: While the prospect tdturning the tailings to the location where
they originated is attractive in concept, the practical limitation associated with moving
millions of tons of tailings several hundréekt underground into water filled voids
precludes our ability to execute it. Tailingsinsertion has been attempted successfully
in areas like the Tri-State Ming District where mine workings are located at shallower
depths and communities do not rely upon theewioids for municipal water sources.

5) EARTHQUAKES: Earthquake prepaion and prevention is oudi& of the juisdiction of
the Trustees. However, we will take irtonsideration the suggestion to vegetate and
stabilize currently un-vegetated chat antings impoundments tthe highest degree
possible provided that the private and publimers of said tailings are willing to
participate in our voluntary process.

Comment 10: The SEMORRP/EA fails to identify any ingd natural resources lost services
that will be subject to the remnal restoration plan. Furthdraseline conditions for these
unidentified resources and semdcare never established faat, the SEMORRP/EA expressly
disclaims any intention “to quantify the extent of restoration needed” and states that all
restoration projects “will be done on a casechge basis.” SEMORRP/EA at 5. As noted above,
a FONSI can only be issued if the EA presengsrfasons that the proposed action will have no
significant impact on the environment. The Bdées not identify any proposed action. The
Trustees might assume that, because no pro@aseex is identified, there can be no impact on
the environment, and therefore a FONSI is justifidut that begs the question of why an EA is
prepared in the first place.there is no action, no EA isquired and a FONSI serves no
purpose.

ResponseThe SEMORRP is prepared as a prograatic regional restoration plan or
“umbrella” document to introduce the public astdkeholders in the NRDAR process to the
Trustees’ process for identifyirand selecting restoration projeathich compensate the public
for the loss of natural resourcasd the services they provid@s such, the SEMORRP does not
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attempt to identify all injured natural resourcesost services that may be subject to the Plan.
Instead, the SEMORRP specifically statesdot®ns 6 “Compensatory Restoration Project
Proposal Process” and 7 “Primary Restoratioplementation Process” that site specific
requests for proposals or primary restorationgmioproposals will be issued by the Trustees at
the time when such projects are appropriate given the specific context of the site in question.
The proposed action identified in the SEMORRFEhe selection of process, including
identification of applicable evaation criteria, which the Trustees will use to identify, select and
implement restoration project&ach individual restoration pject that is implemented under

this regional restoration plan Miindergo further NEPA (amorafher statutory and regulatory)
analysis, including an opportunity for pubtiomment, prior to their implementation. The
Trustees will clarify the Plan to make this process more clear.

Comment 11:The Federal Trustees admit that the extent of the injuries to natural resources or
lost services cannot even bdeatenined until planned or currynimplemented response actions
are completed. SEMORRP/EA at 13. Howevke, Federal Trustees do not identify which
planned or currently implemented response actiwasmplicated by the regional response plan,
much less the location of those responsmast anticipated times until completion, or a
description of what thosesponse actions entail, if knowAgain, as noted in the prior

paragraph, if no action has yet been identified, BA and any subsequent issuance of a FONSI
is not only premature, it is meaningless.

ResponseThe document under review is not a reglaeaponse plan, buather a regional

restoration plan. The SEMORRP/EA is a jaiotument, developed by both Federal and State
Trustees for natural resourceddeal statutes and implementinguéations. As noted in our
response to Comment 10, site specific infororatn each proposed restoration project will be
produced prior to the selection of a project. Planned or currently implemented response actions
will be fully described in relation to proposedt@ration project. The Trustees again note that

the action proposed in the Plan is to selectianpliement restoration pregts. Due to the large
geographic scale of the SEMORRP, and the natbiagtivities potenlly involved in the

project selection proceshie Federal Trustees conducted gsialunder NEPA for this Plan (See
Comment 13 and response to Comment 13).

Comment 12 The Federal Trustees list several NatldPrority List (“NPL”) sites in the
SEMORRP/EA (at 14) but do not indicate wheth@sthnatural resources or services at these
sites will be subject to the regional restaratplan. Additionally, the SEMORRP/EA states that
“there are numerous SuperfundsRense sites ... that currendye not listed on the National
Priority List.” Id. Aside from the single examppeovided, the Viburnum Trend, the
SEMORRP/EA does not identify any of these non:IdRes or indicate whether or not they are
subject to the regi@i restoration plan.

ResponseThe SEMORRP’s coverage is defined gepbiaally in section 1.2 of the Plan. All
sites in this geographic scope where the Tasstecover restoratidands under CWA, OPA or
CERCLA are included under tipairview of the SEMORRP. A fuist of currently recovered
funds is available on page 12 of the Draft PlAs.assessments and reenes for restoration
proceed, certain NPL and non-NPL sites mayuatler the scope of the SEMORRP. These sites
will be identified in the assessment documgmtsduced for each site (e.g. pre-assessment
screens, assessment plans, sarig@nd analysis plans, etc.) wiiare available to the public.
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Comment 13:The Southeast Missouri Okaregion is shown on a map on page 7. This area
includes parts of 22 counties and seven distwatersheds. The area is over 15,000 sqg. miles,
larger than nine differer@tates (Maryland, Massachuseitermont, New Hampshire, New
Jersey, Hawaii, Connecticut, Delaware, or Rhode Is|di#) SEMORRP/EA never identifies
where across this huge expanse the injured ressuinat will be subgt to the regional
restoration plan are located. Despite the gapanse of the identified area, the SEMORRP/EA
claims that the regional plan may even inclpdgects outside of this area. SEMORRP/EA at 5
(“Sites outside of the defined boundary of the SEMORRP may be considered under this plan
...."). Nor does the inclusion of a watershedhe boundary mean that iilivactually be subject
to restoration projectsd. If the Federal Trustees intenddtsucture a program extending across
this region, then they must consider use pfagrammatic EIS. Attempting to use an EA and
FONSI, which do not specify even a single pregubaction against which to measure impacts,
clearly does not comply with NEP&nd applicableegulations.

ResponseThe Trustees decided to encompassgelaortion of southast Missouri using a
regional restoration planning $&a to increase the efficiey of government operations.
Additionally, the substantial similarity of haal resources across the region compelled the
Trustees to consider a regionalpgrammatic approach. Rathbkan issuing single, small-scale
restoration plans for every site in the SEM@d authoring potentially redundant information for
similar resources and recovemestoration funds, the Trustesslected the regional planning
approach to save both time ainhds that could be better spem the restoration of natural
resources and the services they provide. apgsoach is consistent with the recommendations
of the Natural Resource Damage AssessmashiRestoration Federal Advisory Committee Final
Report (May 1, 2007) to encourage an early $ooun restoration planning and streamlining the
restoration implementation proces§eéalso 73 Fed. Reg. 57262 (Oct. 2, 2008)). Information
concerning the natural resources of concernddltiustees is available in the SEMO Assessment
Plan and other resource-specific studies eanq@nted as part ofé¢longoing natural resource
damage assessment in southeast Missouri. ifffileignation is available to the public at
http://www.fws.gov/midwest/es/ec/nrda/SEMONRDA/index.héntl
http://dnr.mo.gov/env/hwp/sfund/nrda.htrAnd finally, the scope of the known injury within

the SEMORRP from historic lead mining is broaffecting tens of thousands of acres and three
different watersheds. A regional approach igrapriate for the large-scale of contamination
impacts in the district.

Comment 14: The Federal Trustees provide no inforroatat all about the “primary restoration
projects” and “compensatory restoration projethsit are the subject tiie regional restoration
plan. No locations, descriptions, objectiviestential environmental impacts, or costs are
provided. Instead, it is said thaege criteria will be evaluatedi@selected in the future based
on a “request for proposal” (or “RFP”) processsliwholly inappropriate to rely on a FONSI
when future impacts are anticipdt relying on a future processassess the extent of those
impacts piecemeal. Unidentified primary restan projects will be implemented “where
feasible” under the Federal Trustees’ preferréetrahtive. However, there is no definition or
understanding of what “feasible” means in the cantéxhis program. This lack of definition or
understanding is not surprisingygn that the Federal Trustes® unable or unwilling to
identify any anticipated actions.
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ResponseEach individual restoration project thaingplemented under thiggional restoration
plan will undergo further NEPA (among otheaitsitory and regulatorygnalysis, including an
opportunity for public comment, prido their implementation. Base see the Trustees’ response
to Comment 10 above regarding the availahilijjuantity, quality, antiming of information

which will be released on the individual project scale.

Comment 15:1. The SEMORRP/EA Does Not Contain a Legitimate Purpose and Need.

In Section 2, Purpose and Ne¢he SEMORRP/EA describes tRarpose and Need as follows:
(1) to serve as an EA; and (2) to serve as@dRal Restoration PlaEMORPP/EA at 13. This
section utterly fails to identify an actual purpas need. Serving as an EA and serving as a
Regional Restoration Plan are not purposeseds within the meamg of NEPA. The “Purpose
and Need” requires the lead federal agencytiefly specify the unddying purpose and need

to which the agency is responding in proposiregdhernatives including the proposed action.”
40 C.F.R. 8 1502.13. In other words, the “Purposkideed” is the goal for undertaking a major
federal action, and that goal drives themdatives analysis for a given projesee Carmel-By-
the-Sea v. U.S. Dep’t of Trans23 F.3d 1142, 1155 (“The stated goal of a project necessarily
dictates the range of ‘remsable’ alternatives....”)Citizens Against Burlington, Inc. v. Busey
938 F.2d 190, 196 (D.C. Cir. 1991) (an agency may not make the purpose and need so
unreasonably narrow as to make selectiothefpreferred alternative a formality).

The SEMORRP also discusses two specific togiosResidual Injury after Response Action

and (2) The Southeast Missoueadd Mining District. As pointedut in the attached technical
comments, neither of these topics can serve as the project’s Purpose and Need. For any injury,
residual or otherwise, Federal Trustees promaeuantifiable information associated with an
identified release. Similarly, the availability of restoration funds ferS8butheast Missouri Lead
Mining District has no relationghito any specific injured resa@s, lost services or other

criteria, so as to serve as thapase and Needs for this project.

ResponseThe information presented in Section 2 of the SEMORRP “Purpose and Need for
Restoration” including Sean 2.1 “Residual Injury After Rgponse Actions” and Section 2.2
“The Southeast Missouri Lead Mimg District” meets the NEPA gelirement to “briefly specify
the underlying purpose and need to which the @agenresponding in propogy the alternatives
including the proposed action.” Theesvo sections in concert provide contextual information to
adequately understand the pupasid need of the federal action, which is the restoration
planning, selection, and implentary process proposed in the Draft Plan. The SEMORRP/EA
is a joint document, developed bgth Federal and State Trustéasnatural resources pursuant
to federal statutes and implementing regulatidgach individual restation project that is
implemented under this regidmastoration plan will undergo further NEPA (among other
statutory and regulatory) anaiysincluding an opportunity fqeublic comment, prior to their
implementation. The SEMORRP is a restoration plan as dedaniltee CERCLA NRDAR
regulations. As provided for ilhe SEMO Assessment Plan, studgnd as well as the results of
the implemented studies related to the injury determination and quantification phases of the
ongoing NRDA are available the public on the websites
(http://www.fws.gov/midwest/est/nrda/SEMONRDA/index.htnand
http://dnr.mo.gov/env/hwp/sfund/nrda.htmJpon completion of the assessment, the Trustees
may prepare a Report of Assessment which will detail the determinations made by the Trustees
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in the injury determination, quéfication and damages deterration phases. This report will
include the data upon which such detemtions were made by the Trustees.

Comment 16: Inadequacy of Alternatives

Initially, these alternatives are inadequatetyeo reasons. First, éhPreferred Alternative
(Alternative D) subsumes abkpects of Alternatives B (ifhary Restoration) and C
(Compensatory Restoration). Alternative D simatids Alternatives B and C together and calls
it a “new” alternative. Wherglternative D encompasses aipects of the proposed action
alternatives, however, there canrieemeaningful or robust analysi§ actual alternatives that
provide different potential actiorss NEPA requires. This ispecially true here because the
SEMORRP/EA provides no information about what these “Primary Restoration” projects and
“Compensatory Restoration” projects are or hbey differ in any meaningful way. This not

only frustrates NEPA'’s purposes, but is contrtar{pOl guidance, whit requires restoration
plans to “clearly identify, and explain to the fiapthe relationship deveen each restoration
alternative considered and theaarce injuries or service losghe action would address. In
addition, the plan should establish performanaadsards (materials and methods), performance
criteria (measures of success) and describketga protections (easements, deed restrictions)
established for the completed restorationgxty.” DOI, Documentation for Natural Resource
Damage Assessment and Restoration Settleraadt€ovenants not to Sue (May 2004) at 3.

ResponseThe alternatives presented in the SEMORREdiscrete options that, together,
present the full suite of choices available toThastees to restore,pkace, rehabilitate or

acquire the equivalent of injured natural resegrand their serviceg.rustees can do nothing
(Alternative A), implement Primary Res#tion on site (Alternative B), implement
Compensatory Restoration (Alternative C) at off-site locations, or implement both primary
restoration on-site as well as compensatory restoration at off-site locations. The information
described in the comment, “performance starslémthterials and methods), performance criteria
(measures of success) and describe the pegtdctions (easementieed restrictions)
established for the completed restoration prsjeetll be contained in RFP’s (SEMORRP at
Appendix G) and Primary Restoration Projeag#rsals (SEMORRP at Section 7) as described
in response to Comment 10.

Comment 17:No True Comparison of Alternatives

Due to the defects in the selection of alatives, the SEMORRP/EA does not provide any true
comparison between the alternasun its supposed Alternagis Analysis. There are three
readily obvious problems with the Alternatives Analysis:

* First, as noted, the chosen “pneésl alternative” (D) is simply the sum of the two other action
alternatives (B and C).

» Second, neither Alternative B noitérnative C is described wimy specificity. Instead, they
are described as merely unideietif on-site restoration projedtlternative B) and unidentified
off-site restoration projects (Atnative C). SEMORRP/EA at 38-39.

* Third, as the SEMORRP/EA states, the acpuajects that would be analyzed under the
Alternatives Analysis, and their location)l not be determined until a later datd. at

1.
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Response:Please see the Trustees response to CobhitBeabove. Each individual restoration
project that is implemented under this regiaeatoration plan will undergo further NEPA
(among other statutory and regulatory) analyiscluding an opportutyi for public comment,
prior to their implementation

Comment 18:Failure to Identify or Consider Potential Negative Impacts

Importantly, because these restorationguty are purely hypottieal, the SEMORRP/EA
provides no identification or consideration ofygotential negative or harmful environmental
impacts stemming from Alternatives B throughldentifying and considering the potential
negative impacts from a proposed major fataction is the ent point of NEPASee, e.g.,
Calvert Cliff's Coord. Comm. v. U.S. Atomic Energy Come49 F.2d 1109, 1122 (D.C. Cir.
1971) (“The sweep of NEPA is extraordinatigoad, compelling consideration of any and all
types of environmental impacts fefderal action.”). The purpose af EA in particular is to
provide “sufficient evidence and analysis” neeggsfor determining whether to prepare an
environmental impact statement or a fimgliof no significant impact....” 40 C.F.R. 8
1508.9(a)(1).

ResponseEach individual restoration project thainsplemented under thiggional restoration
plan will undergo further NEPA (among otletatutory and regulatgy analysis, including
consideration of potential nege or harmful environmental impacts stemming from the
restoration projects proposed througé gmocess described in the SEMORRP.

Comment 19:The Federal Trustees Should PregaRrogrammatic EIS, If They Can.

The Federal Trustees should consider piagaa Programmatic EIS for the SEMORRP instead
of a general EIS (which, as notedst, at a minimum, be preparkxd this proposal), if they can
find more data and analyses than that whichbdeen made public ttate. See the following
discussion on Programmatic EIS requiremeamis the attached technical comments. The
SEMORRP/EA includes various programmatitiarks. In the SEMORPP/EA, the Trustees
expressly describe the SEMORIER as programmatic in nature. Specifically, the Trustees
describe it as an “umbrella to cover multiple NRDAR settlements.” SEMORRP/EA at 6. Further,
the absence of any project-specific inforraatin the SEMORRP/EA demonstrates that it is
more suited to be a programmatic documeatia certainly not goproject-level” NEPA
document. NEPA, however, does not redagm “Programmatic EA”; it must be a
Programmatic EIS. Even here, however, the Fédeuwstees would need information regarding
the “individualized, ‘on the groundffects on local environmentd\atural Resources Def.
Council v. Morton 388 F. Supp. 829, 833 (D.D.C. 1974), andyrder to support project-level
decisions regarding restoration aittes, an EA or an EIS would blequired in order to comply
with NEPA for any RFP or other decisionsmove forward with the individual restoration
projects.

ResponseThe Trustees appreciate that thenoeenter recognized the hallmarks of a
programmatic document, and agree that a prograimagproach for a regional restoration plan
makes the most sense in order to achieve ableseribed efficienciesA programmatic NEPA
analysis is used to assess the environmentaldisoh a proposed action that is broad in reach;
subsequent actions may be informed by subsgduiEPA analyses. A programmatic analysis
may be used for proposed policies, plans andrprog that address a given geographic area, or
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when environmental impacts are common to a @désstions or activities that are not location
specific. Programmatic NEPA analyses maybed when there are limitations on available
information or uncertainty regarding the g, location, and environmental impacts of
subsequent implementing actions. A programnfdE®A analysis may also provide the basis
for preliminary decisions prior to a federakagy’s consideration of the impacts for specific
projects. The value of this levaf analysis is that it can programmatically address potential,
cumulative, and indirect effects and allow theMm#Eanalysis for a subsegnt action to tier to
the programmatic analysis, thereby avoiding ohapive analyses of those impacts in the
agency’s subsequent NEPA documents anceadlstenabling decision makeand the public to
focus on the most pertineissues for decision.

The Trustees have determined that amiEbnmental Assessmewith programmatic
characteristics is the appropriate level of analisigerform at this timethe Trustees have not
made a determination that the proposed SEMORS®H will have a significant effect on the
human environment for NEPA purposes. The SEMORRP identifies broad objectives and
potential restoration projectand describes the processlariteria for selecting and
implementing projects to restore or replacernejlior destroyed natural resources and their
services, but it does not authorize any spepifgjects or programs; and therefore no direct
environmental effects flow from the Plan. elfirustees developed the EA to assist it in
determining whether the SEMORRP as proposedtseisupotentially sigificant impacts to the
quality of the human environment, in whichse the Trustees would prepare an EIS.

The SEMORRP summarizes them@ant environmental setting of the SEMO region, describes

the purpose and need for tha®lidentifies the No Actionnal Proposed Action Alternatives,
including a description the Peafed Alternative (Alternativ®), and assesses the potential
environmental consequences based upon available information. This information is being used
to make a threshold determination as to whrette Trustees must prepare an EIS prior to
adopting the plan. The draft SEMORRP does natyae the specific effects of projects that the
Trustees may later fund. The appropriate levéNIBPA analysis will be performed on proposed
projects prior to theiselection by the Trusteésr funding, as described in response to comment
10.

Comment 20:Nothing in CERCLA or the DOI's NRD galations authorizes the Trustees to
issue a “regional restoration plan.” The Trustelagm authority arising under the Oil Pollution
Act(*OPA"), 33 U.S.C. § 2701et seq. and its regulationSeeSEMORRP/EA 88 1.1, 1.4.1.
However, as recognized in the SEMORRP, the @Rl authorizes the Trteses to recover for
injuries to natural resources resulting from “an incident wingl a discharge or substantial
threat of a discharge of oil...18l. 8 1.4.1. Thus, it only provides foability against parties “for
a vessel or a facility from which oil is dischady or which poses thelsstantial threat of a
discharge of oil, into or uponemavigable waters @djoining shorelinesr the exclusive
economic zone....” 33 U.S.C. § 2702(a). Consisteith that authaty, the regulations
permitting a regional restoration plan are onlyilade for natural resource damages “resulting
from a discharge of oil....Id. § 2706(e)(1). “Oil” is defined a@®il of any kind or in any form,
including petroleum, fuel oil, sludge, oil refysand oil mixed with wastes other than dredged
spoil....” Id. 8 2701(23). The Trustees have not, anthog claim that the natural resource
damages they allege resultiedm the discharge of oil.
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Given that no alleged natural resource damages resulted from an oil discharge, the Trustees
cannot look to OPA’s regulations, 15 C.F.R.® %6, for authority, nor can they look to these
regulations based upon anticipatéuyure oil discharges. Rather, the Trustees must rely on the
U.S. Department of Interior’s natural resoudaanage regulations at 43 C.F.R., Part 11, Subpart
E (the “Type B Regulations”But nothing in the Type B Regtions authorizes a regional
approach. Instead, the Type Bdréations require the Trustewscreate a Restoration and
Compensation Determination Plan. 43 C.BR11.81, 11.93(a). This tke document through
which the Trustees must explore alternativedtie restoration or rehabilitation of injured

natural resources or the regdanent and/or acquisition of @igalent natural resourcesd.
811.81(a). The OPA and its implementing regulatsingly do not apply, and so the Trustees
cannot avoid creating a Resttioa and Compensation Deterration Plan by using an OPA
regional restoration plan inghabsence of oil discharges seng natural resource damages.

ResponseThe reference to OPA and regional redioraplanning authorities contained therein

is included in the SEMORRP to encompass the possibility of future damages recovered under
OPA in the SEMO. The substantial similarityr@ftural resources across the SEMO affords the
Trustees the ability to plan an “anticipatory” fashion for suatischarges of oil and related
substances under OPA. Consequently, the rabgiructure of the SEMRRP is appropriate for
future OPA recoveries. At thtame of publication of the SEMORRFEhere were no recoveries in
SEMO for injuries caused by the releaseiband related substances covered by OPA.

The SEMORRP is not intended to be a Restoration and Compensation Determination Plan
(RCDP), nor is it a substitute for an RCDP. Wtlspect to the timing of the development of an
RCDP, the DOI Type B glations provide:

If existing data are not sufficient t@delop the Restoration and Compensation
Determination Plan at the time that theepall Assessment Plannisade available
for public review and comment, the Reation and Compensatn Determination
Plan may be developed later, after the corigheof the Injury Determination or

Quantificationphases.

43 C.F.R. §11.81 (d)(1)

The Injury Determination and Quantification pba®f the natural resource damage assessments
in SEMO are ongoing. Completion of the asses# is dependent upon a variety of factors
described in the SEMORRP (pages 13-14) Oncéd thstees complete the Injury Determination
and Quantification phases, we will subseqglyeptoduce an RCDP or multiple RCDPs as
appropriate.

As described in the SEMORRP (p. 12) the timimgpe to prepare gestoration plan for
recovered restoration funds. The DOI Typeesgulations (43 C.F.R811.93(a)) provide:

Upon determination of the amount of the agvaf a natural resowre damage claim as
authorized by section 107(a)(€) of CERCLA, or sectior&l1(f)(4) and 311(f)(5) of the
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CWA, the authorized official shall prepare a Restoration Plan as provided in section
111(i) of CERCLA

Preparation and publication tife SEMORRP establishes tharfrework for the identification,
selection and implementation okteration projects to be fundeding the methods described in
the preferred Alternative D. The CERCLA BRR regulations do not prohibit the Trustees
from using a regional restdian planning approach whenrdages are recovered per 43 CFR
8811.93(a), above. Regional restamatplanning with the pgose of implementing natural
resource restoration projects to restore, replarcacquire the equivalent of the loss of natural
resources and their services is well within thinauities of the U.S. Fish & Wildlife Service, the
U.S. Forest Service, and the Missouri DepartnoéiMatural Resources. It is also consistent
with the recommendation of the Natural Reseubamage Assessment and Restoration Federal
Advisory Committee to use regialhrestoration plans for NRDARAs described previously in
our response to comment 13, above, regional i#tarplanning creates multiple efficiencies
for the Trustees which result in a net savingsesforation funds. This in turn allows the
Trustees to spend limited recover@sdirect implementation of seoration rather than authoring
multiple redundant restoration plans for subts#dly similar sites with substantially similar
natural resources.

Comment 21:The SEMORRP Ignores the Type B Reggidn Requirements for a Restoration
and Compensation Determination Plan

The SEMORRP violates the Type B Regulationboth timing and substance. As to timing,
CERCLA and the Type B Regulatiosst out a step-by-step procésdacilitate natural resource
damage identification, quantifitan, damage assessment, artoration planning. Creating a
plan for restoring damaged natural resources itagistep in the process. 43 C.F.R.§ 11.93(a).
Here, however, the Trustees have not evemtifieed natural resource damages, SEMORRP/EA
§ 1.2, yet have issued what purports to be & deaforation plan. The content of the SEMORRP
communicates that the Trustees have failezbtaply with the Typd3 Regulation process,
inferring that in many instances the Trusteegehaot even identifiethe scope of allegedly
injured natural resourceseeSEMORRP/EA § 1.2 at 5 (“Sites @ide of the” already broadly
“defined boundary “of the SEMORRP may be coasadl for restoration &wities”), much less
complied with the remaining steps to injury quanti€ation, damage assessment, and selecting
alternatives for restoration plaing. As described more fully below, by jumping ahead in the
process without even defining the alleged natgsdburce injuries, the Trustees have produced
an unintelligible “plan to plan later” through &FP (“RFP”) system that violates nearly every
requirement of the Type B Regulations.

Response:Please see the Trustees’ response to Com2@enThe Trustees do not intend for the
SEMORRP to take the place of an RCDP(s).

Comment 22:To the extent that the Trustees abuke the SEMORRP as a Restoration and
Compensation Determination Plan (“Determinafi¥an”), it fails to comply with the Type B
Regulations in almost every way. A DetermiaatPlan requires the Trustees to “list a
reasonable number of” restoration alternativeslett one of the alternatives and the actions
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required to implement that altextive; give the rationale for keting that alternative; and
identify the methodologies that will be used toedimine the costs of theelected alternatives.”
43 C.F.R. 8 11.81(a)(1). In doing so, a DetermamaPlan “shall be o$ufficient detail to
evaluate the possible altatives for the purpose of selecting @gppropriate alternative to use in
determining the cost of baseline restoratr@habilitation, replacement, and/or acquisition of
equivalent resources, and, wherevant, the compensable valuéd’ § 11.81(a)(2). Trustees
“shall use” guidance for preparing Deteratilon Plans in 43 C.F.R. 88 11.82, .83, and |84
11.81(2)(b). The SEMORRP, howevemlates the Type B Regulatis in at least the following
ways:

» The Trustees must develop a reasonable numlatenhatives that would either restore injured
natural resources to “tHevel of services available at baseline” or replace or acquire the
equivalent natural resourceapable of providing sucervices. 43 C.F.R. § 11.82(age also

id. 811.82(b)(1)(i) (restoration activiti¢are those actionsndertaken to return injured resources
to their baseline condition”)d. 8 11.82(b)(1)(ii) (Trustees mu§tentify services previously
provided by the resources in their baseline comliti and compare those services with services
now provided by the injured resa@s”). Here, the Trusteesveafailed to (1) identify the
allegedly injured natural resources, (2) idgntife lost services ggiiring restoration or
replacement, and (3) determine baseline of these lost servicG®eSEMORRP/EA § 2 at 13
(stating that each future RFP wilentify “the type of natural resources and/or lost services

* Alternatives must be described in “sufficient dieim evaluate the possible alternatives for the
purpose of selecting thearopriate alternative...fd. 8 11.81(a)(2). Here, éhTrustees offered a
No Action Alternative (A), a primary restorati@lternative (B), a copensatory restoration
project (C), and a combination of B and C (Dhe Trustees provide notadds regarding any of
these alternatives. No information is providegamling (1) what allegedly injured resources are
targeted by the alternative, (2) where theylacated, (3) whether lost services would be
completely restored to baseline levels (whicmpossible, given thahe Trustees failed to
identify injuries, lost servicesnd baseline services), (4gtactual actions that would be
required to restore and/or compees@r injured natural resourcg8) the cost of those projects,
or (6) the time required to implement those prigelnstead, the Trustepsovide an abstract
discussion of generic projects that could beceld for unidentified natural resources in the
future. That selection will be maderough an RFP process, if at 8eeSEMORRP/EA § 2 at

13 (“Each RFP will include, but is not limited to, such information as the type of natural
resources injured and/or servidest; location of the potentially injured natural resources and/or
lost services; and éhamount of restorain funds available.”Also se6SEMORRP/EA § 6.2 at

44 and Appendix B, Sec. 1.b, p.1 (no RFP for Trustees’ own propdsalally, see
SEMORRP/EA § 7.1 at 53 (No RF& Compensatory Restoratiorhis is the information
required to be presented in a Determinati@nPhot through an RFP process sometime in the
unspecified future, if it is even presented at all.

* A Determination Plan’s alternatives must v a spectrum of poteal actions, ranging from
“intensive action ... to returthe various resources and services ... to baseline conditions as
quickly as possible, to natural recoverighaminimal management actions. 43 C.F.R. 8§
11.82(c)(1). This range “could refit varying rates of recovery, combinations of management
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actions, and needs for resource replacements or acquisilidriblie SEMORRP presents only a
No Action Alternative, two very “intensive” and elaborate alternatives (Alternatives B and C)
and a combination of those two alternatives.aNernatives presented in the SEMORRP cover a
varying range of morenoderate actions.

» Each alternative must include a list of “propdsactions that would restore, rehabilitate,
replace, and/or acquire the egplent of the lost servicesquided by” the allegedly injured
natural resourcesd. 8 11.82(b)(2)(i). Given the absenceamiy specificity in describing the
alternatives, the Trustees do ftist any specific proposed actions that would be undertaken to
restore and/or compensate for lost services ttmrallegedly injured natural resources. Each
category of potential actions (as opposed toppsed actions”) is replete with equivocations.
See, e.g.SEMORRP/EA 88 3.3.1 at 18 (“Specific uplaredtoration projects could include but
are not limited to....”); 3.3.3(“wat quality and aquatic resce improvement projects may
include many project categoridsjt are not limited to those ledd below”); 3.4.1 (“Under this
Alternative, upland restoration projects abulclude”). For Alternave D — the Trustees’
preferred alternative — thaetions to be undertakereagxpressly reserved farture selection
through a “Decision Matrix” thawill rank and select project&l. 8 3.5 at 23; Appendix B.

* In describing the implementation of specific gais, a Determination Plan must include “the
period of time over which these [lost] servieesuld continue to be lost.” 43 C.F.R. §
11.82(b)(2)(i). The SEMORRP does not include this information.

* In selecting the preferred alternative, Alternatly, the Trustees did not assess the ten factors
required for consideration under 43 C.F.R. § 1d82(cluding technical feasibility, cost vs.
benefits, cost-effectiveness, the results of aduplanned response actions, the natural recovery
period or the potential effects on human health safety. In fact, doing so would be impossible
as the Trustees never provide anyhi$ information in the SEMORRMstead, the selection of
Alternative D is presented agat accomplibased on a series of vague and amorphous factors
found nowhere in the Type B Regulations, suchigdands,” aquatic reources, surface water,
biological resources, environmental justisgues, cumulative impacts, and oth&ee
SEMORRP/EA, Table 4 at 41-42Zlo the extent that the Pg B Regulation factors are
considered at all, they are considered to sdeggee only in the RFP process, IF an RFP is even
issued SeeSEMORRP/EA § 6.5 at 50 (future projeuts| be evaluated based on feasibility,
cost-effectiveness, timg, and other factors)Also se6SEMORRP/EA § 6.2 at 44 and Appendix
B, Sec. 1.b, p.1 (no RFP for Trustees' own proposkisglly seeSEMORRP/EA § 7.1 at 53

(No RFP for Compensatory Restoration). TheTgpe B factors must be considered in the
Alternatives analysis, not in a future RFP process, if they are even considered at all.

» A Determination Plan must include the Trustesetection of cost estimating and valuation
methodologies for determining the costs & flelected alternative. 43 C.F.R. 811.83. The
SEMORRP neither proposes notests any of the cost or vaition methodologies included in

the Type B Regulations. Even if it was permissible to postpone this selection until a later date
(which it is not), the Truskes’ “Decision Matrix” fails to inlude these methodologies when
considering future projects. This makededermination of damages under 42 C.F.R. § 11.84
impossible.
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The SEMORRP cannot qualify as a Restoraéind Compensation Determination Plan as it
meets none of the Type B Regulations’ requiata for such a plan. The Trustees must
withdraw the SEMORRP and begin a new Redton Plan that complies with the Type B
Regulations, IF they have all the requinefbrmation. Based upon the Trustees’ studies and
other information made public to date, Trusteiesply do not have the required information.
See the foregoing discussion of informatrequired for a Determination Plan.

ResponsePlease see the Trustees’ responsesitaments 16 and 20. The SEMORRP is not
intended to be an RCDP, nor is it a substitatean RCDP(s). Once the Trustees complete the
Injury Determination and Quantification phases, we will subsequently produce an RCDP or
multiple RCDPs as appropriate.

Comment 23: The Trustees also appear to immediasiigw their selection away from the “No
Action” Alternative by stating that “the terna$ existing Consent Deees require recovered
natural resource damages be spent to restqieces rehabilitate and/acquire the equivalent

of potentially injured natural resources and tlsenvice and, under [the N&ction] Alternative,

the restoration funds would not be expehtt SEMORRP/EA 83.2 at 16. The Trustees cannot
contractually bind themselvesrtlugh a consent decree, to gedect alternatives requiring
restoration of and/or compensation for injured radttesources. Nor can the potential wastage of
funds acquired by the Trustees under a consent deereensidered in ssiting an alternative.

ResponseWhile the “No Action” alternative iscluded for consideration under CERCLA
NRDAR regulations, adoption of this alterivatdoes not make sense for the SEMORRP,
especially for sites where funds have already been received by theebrtmtrestoration of
natural resources andetiservices they provide. Adoptiofthe “No Action” alternative under
this scenario would frustrate the primary intehNRDAR under CERCLA, which is to provide
a mechanism for the restoration to baselimeditions of injured natal resources and the
services they provide. Furtheelection of the “No Action” leernative is only appropriate at
sites where the hazardous substances causing tojaatural resources are capable of naturally
attenuating to baseline conditionghe Trustees have not recowkrestoration funds at any sites
covered by the SEMORRP where the hazardous suiestacausing injury to natural resources
and the services they provide will naturally attate on a time scale that is meaningful to the
public. Consequently, selection of the “No Acti alternative neither satisfies the Trustees’
mandate to restore injured natural resourceswiibthe hazardous substances released at our
current damage assessment sites naturally ateetaegturn the injured resources to baseline
conditions.

Comment 24:The SEMORRP, failing to include ay the information required of a

Restoration and Compensation Datmation Plan, establishes little more than a framework for
ignoring the public notice and ronent requirements found inetfype B Regulations. Every
Restoration and Compensationt®enination Plan is subjetd public review. 43 C.F.R. 88
11.80(c); 11.81(d)(2)-(4). And while the public, in theory, may comment on the SEMORRP, it
cannot actually comment on the substandb®fproposed actions, because the SEMORRP is
devoid of any actual information regarding the identity and location of the allegedly injured
natural resources, the lost serviceguiring restoration aeplacement, the baseline services the
resources provided, and the actual actions @eghto restore or replace those resources.
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Instead, the SEMORRP devises a two-stage prabastargely limits, or outright eliminates,
any meaningful public process oretproposed restoration projects.

ResponsePlease see the Trustees’ response to amh@0. The SEMORRP is not an RCDP.
Once the Trustees complete the Injury D@ieation and Quantification phases, we will
subsequently produce an RCDP or multiple RCDPRxpasopriate. Each individual restoration
project that is implemented under this reglaeatoration plan will undergo further NEPA
(among other statutory and regulatory) analyiscluding an opportuty for public comment,
prior to their implementation

Comment 25:Under the compensatory restoration pes;éhe Trustees propose to use an RFP
system to select restorai projects. SEMORRP/EA 8§ 6.248. According to the SEMORRP,
the Trustees will only hold a plid meeting to announce the RHB. The evaluation and
selection of the actual compsatory restoration projects, hever, will be undertaken by the
Trustees behind closed doors and witheoutpublic input.ld. at 43-44. Instead, the public will
only receive an “announcement of selectedorasion projects” wiout any opportunity to
comment on the proposed selection of those project§.6.2.1. at 44. This clearly violates the
Type B Regulations’ requirement for publictice and comment on the proposed selection of
restoration projects. The SENRRP’s lack of public noticand comment on the proposed
project selection is especiallystlirbing for a number of reasonsirst, the Trustees themselves
are exempted from the RFP process and will evaluate their own proposals “objectively using the
same criteria as non-trustee submittalld.”8 6.2 at 44. This opportugifor self-dealing is
problematic enough, even when done in full viethe public. However, here the Trustees
would be able to select their own projects ax@npeting submissionsitivout any public input.
Second, it is only through this RFP process thaflitustees will finally identify the nature and
location of allegedly ijured natural resourcesd/or services loskd. § 2 at 13. But this
information must be identified as part of theMBBRRP itself, not through a series of periodic
RFPs, if at all. Even through this process, &wev, the Trustees never provide the public notice
of the compensatory projects they themseprepose, much less an opportunity to comment.
Instead, the Trustees will apply theirmwague and amorphous selection proads$8 6.3-6.5

at 45-52, outside of public view and withoutulging how or why they chose particular
compensatory restoration projects. Tjmiecess violates the Type B Regulations.

ResponseEach individual restoration project thaimplemented under this regional restoration
plan will undergo further NEPA (among otheaitsitory and regulatonygnalysis, including an
opportunity for public comment, prior to its ingohentation. Please see the Trustees’ response
to comment 10 regarding compliance with NE&#d our response to comment 16 regarding the
provision and evaluation of alteatives. Every project th&é selected for funding by the
Trustees through the process described ISEEORRP will be analyzed according to NEPA
and the CERCLA NRDAR Type B regulations. Ceqsently, the public wilhave the ability to
comment on a range of alternatives for everyqmiojhat is further considered under the NEPA
process, and not just the alternatipessented in the body of the SEMORRP.

Comment 26:For primary restoration projects, the Trustees claim that they will not use an RFP

process like the one for compensatostoeation, SEMORRP/EA 8§ 7.1 at 53, while
simultaneously conceding that theaay advertise and request bids particular pieces of work
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on primary restoration projectisl. 8 7.2.4 at 56. The Trustees pr®ino explanation of why
they may or may not request bids for any particular project. Regardless of whether or not the
Trustees solicit bids for primargstoration projects, the Trustgaan to evaluate proposed
projects based on a seriedbadsed and abstract criterid, 8 7.2.1 at 54-56, and announce the
decision to the publidd. § 7.2.3 at 56. The fact that the Tiees intend to take public comment,
and respond to those comments, prior to impldmegrany project, does not salvage the legality
of the process, which violates the mandate efltype B Regulations to create and take public
comment on a series of altenvat. 43 C.F.R. § 11.81(a)(1). Iesd, the Trustees will present
the public with only one optiortheir final decision, making ghconcept of public inputro
formaexercise that will not impact the Trustedscision. Perhaps recognizing this defect, the
Trustees claim that they will increase thensparency by using a Strategic Restoration
Implementation Plan (“SRIP”)d. At § 7.1 at 53. Not only does the SRIP fail to properly
substitute for the public notice and commenicpdures required by tig/pe B Regulations, the
Trustees have not made this SRIP public. Thestees must, in accordance with the Type B
Regulations, propose alternatives for both prinaard compensatory restoration projects in a
Determination Plan, subject to public notaoed comment. The processes outlined in the
SEMORRP violate the Type B Regtibns and deprive the pubbd vital information about the
nature, location, identity, and extent of allegedjured natural resources, as well as the
Trustees’ options for restog those natural resources.

ResponseEach individual restoration project thaingplemented under thiggional restoration
plan will undergo further NEPA (among otheaitsitory and regulatorygnalysis, including an
opportunity for public comment, jor to their implenentation. Please see response to comment
16 regarding the public’s ability ttomment on a range of alterivas as a project is further
analyzed under NEPA. Itis the Trustees’ intamto solicit bids on céain primary restoration
projects where professional services, suppéesd, equipment needs exceed the Trustees’ in
house capacity. Solicitation ofds on a particular project witle discussed in detail when
specific project proposals are released, as destin Section 7 of hiSEMORRP. It is the
Trustees’ intention to publish a draft SRIP witle final SEMORRP to advise the public of our
potential schedule for the release of restordtimls over the next several years. Information
presented in the SRIP will inform the publiwoait the Trustees’ likelgchedule for restoration
and allow for the anticipation of RFPs for caengatory restoratiomd project proposals for
primary restoration. The SEMORRP is not anCRC nor is it intended to substitute for an
RCDP (See Responses to Comments 16 and 20).
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